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RECOMMENDATIONS. , 

Cambsidos, Oct. 31, 1834. 
To the Publishers of Emerson's Arithmetic. — GerUlemen — I haye exam* 
med the Third Part of Mr. Elmerson's Arithmetic, with great pleasure. The 
perspicuity of its arrangement, and tlie clearness and brevity of its explana- 
tions, oambined with its happy adaptation to the purposes of practical busi- 
ness are its great recommendations. I hope it will soon be introduced into 
all our schools, and take place of the ill-digested Treatises, to which out 
instructers have hitherto been compelled to resort. 

Respectfully, BENJAMIN PEIRCE, 

[Pro/taaor of Jaathematiet and Nat. Philo. Harvard University J 

Boston, Not. 10, 1834. 
To the Publishers of Emerson's Arithmetic. — I have carefully examined 
the Third Part of the North American Arithmetic, by Mr. Emerson ; and 
am so well satisfied that it is the best treatise upon the subject, with which 
I am acquainted, that I have determined to introduce it as a text-book into 
my school. Very respectfully, &c., yours, E. BAILEY, 

iPrineipal of the Young Ladies* High School^ Boston.} 

From the Boston Public Schoolmasters. 

Boston, Not. 16, 1834. 
We have considered it our duty to render ourselves acquainted with the 
more prominent systems of Arithmetic, published for the use of schools, and 
to fix on some work which appears to unite the greatest advantages, and re- 
port the same to the School Committee of Boston, for adoption in the Public 
Schools. After the most careful examination, we have, without any hesi- 
tancy, come to the conclusion, that Emerson's North American Aritnmetic 
[First, Second, anH Third Parts] is the work best suited to the wants of all 
classes of scholars, and most convenient for the purposes of instruction. 
Accordingly, we have petitioned for the adoption or this work in the Public 
Schools. P. Mackintosh, Jr. Levi Conant. 

Jambs Robinson. J. Fairbank. 

Otis Pierce. John P. Latheop. 

^ Abel Wheeler. Abner Forbes. 

Orders of the Boston School Committee. 
At a Meeting of the School C^niittee, Nov. 18, 1834, ^ 

Ordered^ That Emerson's North American Arithmetic, Second and 
Third Parts, be substituted in the Writing Schools, for Colbum's First Les- 
sons and Sequel.* 

. Ordered, That the Arithmetics now in use be permitted to their present 
owners ; but that whenever a scholar shall 4iave occasion to purchase d new 
one, the North American Arithmetic shall be required. 

Attest, S. F. M'CLEARY, Secretary. 

* The First Part was already adopted, by a previous order. 
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PREFACE. 

Thb work now presented, is the last of a series of booki^ 
ander the general title of Thb North Aburican Arith« 
M BTic, and severally denominated Fart Fini, Fart Seamd, 
and Fori T%wd. 

Part First is a small hook, designed fi>r the use of child- 
ren between five and eight years of age, and suited to the 
convenience of class-teaching in primary schools. 

Part Sbcond consistaof a course of oral and written ex- 
ercises united, embracing sufficient theory and practice of 
arithmetic for all the purposes of common business. 

Part Third comprises a brief view of the elementary 
principles of arithmetic, and a full development of its higher 
operations. Although it is especially prepared to succeed 
the use of Part Second, it may be conveniently taken up by 
scholars, whose acquirements in arithmetic are considerably 
less than the exercises in Part Second are calculated to af- 
ford. While preparing this book, I have kept in prominent 
view, two classes of scholars; viz. — those who are to prose- 
cute a full course of mathematical studies, and those who 
are to embark in commerce. In attempting to place aritb- 
metic, as a science, before the scholar in that light, which 
shall prepare him for the proper requirements of college, I 
nave found it convenient to draw a large portion of the ex- 
amples for illustration and practice, from mercantile trans- 
actions; and thus pure and mercantile arithmetic are united. 
No attention has been spared, to render the mercantile 
information here presented, correct and adequate. Being 
convinced, that many of the statements relative to commerce, 
which appear in books of arithmetic, have been transmitted 
down from ancient publications, and are now erroneous, I 
have drawn new data from the counting-room, the insurauce 
office, the custom-house, and the laws of the present timea. 
The article on Foreign Exchange is comparatively exten- 
sive, and I hope it will be found to justify the confidence of 
merchants. Its statements correspond to those oi*the British j 
'Unioersal Cambist,^ conformably with our value of foreign I 
coins, as fixed by Apt of Con^esp, in 1934. I 
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Although a knowledge of arithmetic may, in general, he 
well appreciated as a valuable acquisition, yet the eficct 
produced on intellectual character, by the exercises neces- 
sary for acquiring that knowledge, is not alwaya duly con- 
sidered. In these exercises j the mental eifort required in 
discovering the true relations of the data^ tends to strengthen 
the power of comprehension, and leads to a habit of investi- 
gating ; the certainty of the processes, and the indy? put able 
correctness of the results, give clearness and activity of 
thought ; and, in the systematic arrangeifient necessary to 
be observed in performing solutions, the mind is disciplined 
to order, and accustoined to that connected view of things, 
so indispensable to the formation of a sound judgment. 
These advantages, however, depend on the manner in 
which the science is taught; and they are gained, or lost^ 
in proportion as the teaching is rational, or superficial. 

Arithmetic, more than any other branch of learning, has 
Buffered from the influence of circumstances. Being the 
vade-mecum of the shop-keeper, it has too often been 
viewed as the peculiar accomplish ment of the accountant, 
and neglected by the classical student. The popular sup- 
position, that a compendious treatise can be more easily 
mastered than a copious one, has led to the use of text- 
books, which are deficient, both in elucidation and exer- 
cises. But these evils seem now to be dissipating. — The 
elements of arithmetic have become a subject of primary 
instruction; and teachers of higher schools, wno nave adopt- 
ed an elevated course of study, are no longer Katisfied with 
books of indifferent character. 

It has been my belief, that a treatise on arithmetic might 

be 80 constructed, that the learner should find no means of 

proceeding in the exercises, without master mg the subject 

in his own mind, as he advances; and, that he should still be 

^^ enabled to proceed through the entire course, without requir- 

^p ing any instruction from his tutor. Induced by this belief, 

^^ I commenced preparing The North American Arithmetic 

about five years since; and the only apology I shall offer, 

Lfor not earlier presenting its several Parts to the public, is 
the unwillingness that they should pass from my handsj 
while I could see opportunity for their improvement. 
Boston. October 1834. F. EmERSON. 
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DEFINITIONS OF QUANTITY, NUMBERS, AND 
ARITHMETIC. 

QUANTITY is that property of any thing which may 
be mcreased or diminished — it is magnitwle or muUi" 
tude. It is magnitude when presented in a mass or con- 
tinuity ; as/ a quantity of water, a quantity of cloth. It 
is midtitude when presented in &e assemblage of several 
things ; as, a quantity of pens, a quantity of hats. The 
dca of quantity is not, however, confined to visible ob- 
jects ; it has reference to every thing that is susceptible 
p{ being more or less. 

NUMBERS are the expressions of quantity. Their 
^ames are, One, Two, Three, Pour, Five, Six, Seven, 
Bight, Nine, Ten, &c. In quantities of multitude. One 
expresses a Unit ; that is, an entire, single thing ; as 
one pen, one hat. Then each succeeding number ex- 
presses one unit more than the next precedmg. In 
quantities' of magnitude, a certain known quantity is first 
assume^ as a measure, and considered the unit ; as one 
gallon, one yard. Then each cucceeding number ex- 
presses a quantity equal to as many times the unit, as the 
number indicates. Hence, the value of any number de- 
pends upon the value of its unity. 

When the unit is applied to any particular thing, it is 
called a concrete unit ; and numbers consisting of concrete 
' 1# 
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units are called concrete numbers : for example^, one dollar, 
two dollars . But when do particular thing is indicated 
uhy the unit, it is an abstract unit; and hence arise abstract 
numbers: for example, one and one make two. 

Without the use of nombersj we cannot know precise- 
ly how much any quantity is, nor make any exact com- 
pgiison of quantities. And it is by comparison only, that 
we value ail quantities; since an object, viewed by itself, 
cannot be considered either great or small, much or lit- 
tle; it can be so only in its relation to some other object, 
that is smaller or greater. 

ARITHMETIC treats of numbers: it demonstrates 
their various properties and relations; and hence it is 
called the Science of numbers* It also teaches tlie 
methods of computing by numbers; and hence it is call- 
ed the Art of numbering. 
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Notation is the writing of numbers in numerical char- 
acters, and Numeration is the reading of them* 

The method of denoting numbers first practised, was 
undoubtedly that of representing each unit by a separate 
mark. Various abbreviations of this method succeeded; 
such as the use of a single character to represent Jlve^ 
anotlier to represent lerij &c. ; but no method w^as found 
perfectly convenient, until tlie Arabic figures or digits, 
and OECiMAL system now in use, were adopted. These 
figures are, 0, 1, 2, 3, 4, 5, 6, 7, 8, 9; denoting respec- 
tively^ nothing, one unit, tw^o units, three units, &c- 

To denote numbers lilgher than 9, recourse is had to a 
law Uiat assigns superior values to figures-, according to the 
order in which they are placed, viz. JIny figure placed 
to the left of another figure y expresses ten times the quantity 
that it would express if it occupied the place of the latter. 
Hence arise a succession of higher orders of units. 

As an illustration of die above law, observe the dif- 
ferent quantities which are expressed by tlie figure 1 
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When standing alone, or to the right of odi^ figurea , 1 
represents 1 unit of the first degree or order; when stand* 
ing in the second place towards th^ left, thus, 10, it 
represents 1 ten, which is 1 unit of the second degree; 
wh^i standing in the third place, thus, 100, it represents 
1 hundred, which is 1 unit of the third degree; and so^Mi. 
The zero or cipher (0) expresses nothing of itself, being 
employed only to occupy a place. 

The units of the second degree, that is, the tens, are 
denoted and named in succession^ 10 ten, 20 twenty, 30 
thirty, 40 forty, 50 fifty, 60 sixty, 70 seventy, 80 ei^tjr, 
90 ninety. The units of the tUrd degree, that is, tne 
hundreds, are. denoted and named, 100 one hundred, 200 
two hundred, 300 three hundred, and so on to 900 nine 
hundred. The numbers between 10 and 20 are denoted 
and named, 11 eleven, 12 twelve, 13 thirteen, 14 four- 
teen, 15 fifteen, 16 sixteen, 17 seventeen, 18 eighteen, 
19 nineteen. Numbers between all other tens are de- 
noted in like manner, but their names are compounded of 
the names of their respective units; thus, 21 twenty-one, 
22 twenty-two, 23 twenty-three, &c.; 31 thirty-one, 32 
thirty-two, &c. &c. This nomenclature, although not 
very imperfect, might be rendered more consistent, by 
substituting regular compound names for those now ap- 
plied to the numbers between 10 and 20. This alter- 
ation would give the names, 11 ten-one, 12 ten-two, 13 
ten-three, &c. 

As the first three places of figures are appropriated to 
simplQ units, tens, and hundreds, so every succeeding three 
places are appropriated to the units, tens> and hundreds 
of succeeding higher denominations. For illustration, see 
the following taMe. 

-« i I I i I I i I a a s 1 

4607i52061940OT 185039000 1M3% 

By continuing to adopt a new name for every thre« | 
degrees of units f the above table maY ^i^ ^^XexAa^XEAs^; 
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initelj. Fonnerlj, the denominations higher than thousands 
were each made to embrace six degrees of units; taking in, 
tbbusjBnds, tens of thousands, and hundreds of thousands. 
The mode of applymg a name to every three degrees^ 
however, is now universal on the continent of Europe, 
and is becoming so in England and America. 

The learner may denote in figures, the following nimi- 
bers, which are written in words. 

Example 1 . Four hundred seventy-eight million, two 
hundred forty-one thousand, and one hundred. 

2. Seven million, six hundred ninety-two thousand, 
and eighty-nine. 

3. Nineteen million, twenty thousand, and five. 
4* Eight hundred biUion. 

5. One billion, six hundred forty-four thousand, five 
hundred and thirteen. 

6. One trillion, five hundred thirty-four billion, three 
million, eighteen thousand, and four. 

7. Two hundred billion, sixteen thousand and one. 

8. Eleven billion, one minion, and sixty. 

9. Five trillion, eight billion, fouD million, nine thou- 
sand, and seven. 

10. One hundred trillion, twenty billion, three hun- 
dred milh'on, two thousand, and four. 

11. Thirty-one trillion, five hundred, and sixty. 

12. Six quadrillion, two hundred and fourteen trillion. 
. 13. Two hundred forty-nine quadrillion, seventy-five 

thousand, and twenty-two. 

, 14. Forty-six quintillion, one quadrillion, nineteen bil- 
lion, seven hundred and ei^ht. 

15. Nine hundred sextillion, three hundred twenty- 
five trillion, two thousand, and fourteen. 

INDICATIVE CHARACTERS OR SIGNS. 

The sign '^- (plus) between numbers, indicates that 
they are to be added together; thus, 3 + 2 is 6. 

The sign — (mint**) indicates, that the number placed 
after it, is to be subtracted from the number placed be« 
fore it; thus, 5 — 2 is 3 
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The 9lgn X ii»io) iodbttet ibm one number » 1^ bie 
muldpUjed into uiotber; tfaus, 4 X 3 is 12. 

The sign -ir (by) indicates that the number on^the left 
band is to be divided by tb€| number on tbe rigl^ hand; 
thus, l2-irS is 4. 

The sigp= (equal to) indicates that the nomber before 
it, IS equal to the number after it; for example, 4-|-2=r6. 
6—2=4. 4Xasl5. 15^-^3=5. 



HI- 
ADDITION. ' 

AnniTioN is the aperalion by which two or more num- 
bers are united in one number, caUed their mm. It is the 
first and most simple operation in arithmetic, effecting the 
first BnA most simple combination of quantities. 

The primary mode of forming numbers, by joining one 
unit to another, and, this sum to another, and so on, ex« 
hibits the principle of addition. When numbers, which 
, are to be added, consist of units of several degrees, such 
as tens, hundreds, Ac, it b found convenient to add 
together the units of each degree by themselves; and 
since ten units of any degree make one unit of the next 
higher degree^ the number of tens in the sum of each 
degree of units is carried to tbe next higher degree, ^d 
added thereto. 

RULE FOR ADDITION. Write the numbers, units tin- 
der units, tens under tens, ^c. Md each column sej>- 
arately, beginning isith the coluifan of units. When the 
sum of any column is not more than 9, write it under 
the column: uhen the sum is more than 9, write only the 
units^ figure under the column, and carry the tens to the 
next column. Finally, write down the whole sum of the 
left hand eolumn. 

1. What is the sum of 370+90264+ 1470+40060? » 

3. What is the sum of 4000+ 570+99 + 64+273+ J 

69073+4000+6J 998+762? 4Vj 
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3. What IS the sura of 243 -|- 5021 + 7528 -f 927 + 64 
+ 5823 + 742 + 796+5009 + 325+7426+31136 + 
987+6954+2748? 

4, Wliat is the sum of two thousaod and seven, forty 
four million five hundred and sixty-one, one hundred md' 
UoHj six billion twenty-eight thousand and eleven ? 



IT- 
SUBTRACTION, 

Subtraction is the operaiioa by which one number 
is taken from another* 

The number from which another is to be taken is 
called the minuend^ and the number to be taken is called 
the stibtrahend. The number resulting from the oper- 
ation shows the remainder of the minuend, after the 
subtralieiid has been taken out; it also shows the differ- 
ence between the minuend and subtrahend, or the excess 
of the former above the latter* The subtrahend and re- 
mainder may be considered die two parts into which the 
miouend is separated by the operation j and in this view, 
suhtraction is the opposite of addition, in as much as 
addition unites several quantities in one sum, and subtrac- 
tion separates a quantity into two parts. 

Subtraction is performed by taking the units of each 
degree in the subtrahend , from those of corresponding 
degree in the minuend, and severally denoting the re- 
mainders. When the units of any degree in the suhtra* 
hend exceed those of the same degree in the minuend, 
we mentally join one unit of the next higher degree to 
the deficient place in' the minuend, and consider the 
units of the higher degree to be one less than they are 
denoted: this process is the reverse of carrying in 
addition. One otlier method may he adopted in this 
case; viz. Increase both the minuend and subtrahend, 
oy mentally adding ten to the deficient place in the 
former, and, one to the next higher degree of units m 
the latter. This method is justified by tlie self-evident 
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trndi, that, if two unequal quantities be equally increased , 
their difierence is not thereby altered. 

RULE FOR SUBTRACTION. WHtt the smalUr number 
under the greater, placing unite under unitSj ^c. JBe- 
gin with the units, and subtract each figure in the lower 
number from the figure over it. When a figure in the 
upper nuvnjber is smaller than the figure under it, consid^ 
er the upper figure to be 10 more than it is, snd the next 
upper figure on the left hand, to be 1 less than it is, 

PROOF. Md together the remainder and the smaller 
number: their sum will be equal to the greater number^ 
if the work be right. 

1. What is the difference between 70240 and 69418? 

2. How much is the excess of the number 482724 
above the number 194750? 

3. Suppose 479021 to be a minuend, and 38456 
the subtrsdiend; how much is the remamder? 

4. 905106392—904623724=? 

5. Subtract fifty-one thousand from one hundred bil* 
lion, eighteen thousand, five hundred and one. 



V. 
MULTIPLICATION. 

Multiplication is the operation by which a number 
is produced, equal to as many times one given number, 
as there are units in another given number. It is an 
abridged method of finding the sum of several equal 
quantities, by repeating one of those quantities. 

The number to be multiplied or repeated is called the 
multiplicand; it may be viewed as one of several equal 
quantities, whose sum is to be produced by the operation. 
The number to multiply by is called the multiplier; 
't indicates how many such quantities as the multiplicand 
are to be united, or, how many times the multiplicand is 
to be repeated. The number resulting from the operation 
b called the product. 
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The muldjdicaiid and multiplier) considered as con* 
curring to form the product, are caUed factors of the 
product. Either &ctor may be used as the multiplier 
of the other; that is, the multiplicand and multiplier may 
change places, and the product will be still the same. 
For example, 4 X 3=12. 3 X 4=12. 

When a product arises from more than twp factors, 
Jie numbers may be denoted thus, 6 X 3 X 6 = 90; but, 
n forming the product, a distinct operation is necessary to 
bring in each factor, after the first two. The numbers, 
6, 3, 6, would, therefore, be multiplied into each other 
thus, 6X3=18; 18X5=90. 

Factors may be arranged in any succession whatever, 
since the mere order in which they are brought into the 
operation cannot affect their final product. For exam- 
ple, 5 X3X4=60. 4X3X5=60. 3X5X4=60^ 

The products of small numbers may be committed to 
memory; but when the product of factors consisting of 
several figures is required, it is necessary to multiply 
each figure in the multiplicand by each figiu*e in the 
multiplier, and denote tlie several products in such order 
that they shall represent their respective values. When 
simple units are employed as tlie multiplier, the product 
of each figure in the multiplicand is of the same degree 
as the figure multiplied; that is, units multiplying units 
give units, units multiplying tens give tens, units multi 
plying hundreds give hundreds, &c. When tens are 
employed as the multiplier, the product of each figure 
in die multiplicartd is one degree higher than the figure 
multiplied; that is, tens multiplying units give tens, tens 
multiplying tens give hundreds, tens multiplying hundreds 
give thousands, &c. When hundreds are employed as 
the muldpUer, the product of each figure in die multi- 
plicand is two degrees higher than tlie figure multiplied; 
and so on. 

EULE FOR BrtJLTlPLiCATiON. Write the multiplier 
wmder At multiplicand^ placing units under units^ <^c. 

WkMM there is but one figure in the multiplier^ begin 

t&t mmiUj multiply each figure in the multiplicand 

and place each product under the figure in 
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tk$ mvtaipKcand from which it aro$e; oUemng to cany 
&e tens to the left as in addiHan. 

When there is more than one figure in the tnuUipliery 
muUiply by each figure separately , and write its product 
in a separate Une^ placing the right hand figure of each 
line under the figure by tphich you multiply; and Jtnalhfy 
add together the several products. The sum isill be 
Ae whole product. 

Abbreviations of the above rule may frequently be 
adopted, as follows. 

. When there are ciphers standing betwun other fig- 
uree, in the multiplier ^ they may be disregarded. 

When ciphers stand on the right of either factor, or 
both, they may be disregarded till the multiplication is 
performed, and then annexed to the product. 

When either factor is 10, 100, 1000, ^c, merely 
place the ciphers in this factor on the right hand of the 
other factor, and it becomes the product. 

When the multiplier is a number that can be produc* 
ed by multiplying two smaller numbers together, muUi" 
ply the multiplicand first by one of the smaller numbers^ 
and the product thence arising by the other. 

1. Suppose 479265 to be a multiplicand, and 9236 
the multiplier; how much is the product ? 

2. Suppose 26537 to be one factor, and 873643 
another; how much is their product ? 

3. Sbppose the numbers 725, 38046 and 91, to be 
factors; how much is the product ? 

4. What is the product of 62392 X 4003 ? 

5. What is the product of 248000 X 9400 ? 

6 What is the product of 24 X 300 X 1 3 X 1 0002 ? 
7. Multiply one hundred five million, by one thousand. 

For the purpose of determining whether any error has 
happened in the process of multiplication, the following 
method of trial, which depends on the peculiar property 
of the number 9, and which is called casting out the 
nines, may be practised. 

Add together the fiecures of the ptoducl^ \vomot!LtflllT^ 
J 2 
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rejecting or dropping the number 9 as often as the sum 
amounts to that number, and proceeding with the excess, 
and finally denote the last excess. Perform the same 
operation upon each of the factors ; then multiply together 
the excesses of the factors, and cast out the nines from 
their product. If the excess of this smaller product bo 
equal tp the excess of the larger product first found, the 
work may be supposed to be right. It is, however, to- 
be obser\'ed, that, although this test furnishes satisfactory 
evidence of the correctness of an operation, it is not an 
infallible proof; for, if a product chance to contain an 
error of just 9 units of any degree, the excess of its 
horizontal sum is not thereby altered. 

In order to perceive why the excess above nines found 
in the horizontal sum of a product, must be equal to the 
excess found in the product of the excesses of the fac- 
tors, observe that, by the law of notation, a figure is 
increased nine times its value by its removal one place 
to the left; and hence, however far a figure is removed 
from the place of units, when its nines are excluded, its 
remainder can be only itself. Therefore, any number, 
and the horizontal sum of its figures, must have equal 
remainders when their nines are excluded.. This being 
understood, observe that, since factors composed of 
entire nines will give a product consisting of entire nines, 
it follows, • that any excess above nines in a product, 
must arise from an excess above nines in the factors. 
Therefore, the product of the excesses of the factors, 
must contain the same excess that is contained in the 
product of the whole factors. 



VI. 

DIVISION. ^ 

Division is the operation by which we find how many 
times one number is contained in another. It is the con- 
verse of muhiplication; the product and one factor being 
given, and the other factor resulting from the operation. 
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The number which corpesponds to the product in 
multiplication, is the number to be divided, and is odied 
the dividend. The given factor is the number to divide 
by, and is called the divi$or. The factor to be found, 
that is, the nimiber which shows how many times the 
dividend contains the divisor, is called the quotient. 

As multiplication has been shown to proceed from 
addition, so division may be shown to proceed from 
subtraction. If we repeatedly subtract the divisor from 
the dividend till the latter is exhausted, the nimiber of 
subtractions performed will answer to the number of 
units in the quotent. For example, if the dividend be 
24, and the divisor 6, the quotient may' be found by sub- 
traction thus, 24 — 6=18, 18 — 6=12, 12 — d^^^S^ 
6 — 6=^0. Here 6 is subtracted four times from 24, 
and there is nothing remains; therefore, 4 is the number 
of times that 6 is contained in 24. In division, this oper- 
ation is denoted thus, 24 -r- 6=4; or thus, ^^=4. 

Division not only investigates the number of times the 
dividend contains the divisor, but it also serves to divide 
the dividend into as many equal parts as the divisor con- 
tains units; the quotient bemg one of these parts. This 
effect of the operation may be understood by consider- 
ing, that, since the divisor and quotient are factors of the 
dividend, they must each indicate how many of the other 
the dividend contains. 

It may ^'^ observed, that all the preceding operations 
begin at the place of simple units; division, however, 
must begin at the highest degree of units; for, the number 
of times that the divisor is contained in the higher units 
of the dividend must be taken out first, in order that any 
remainder, or excess above an exact number of times, 
may be carried down to the lower degrees of units, and 
divided therewith. 

When the divisor is not contained an exact number 
of times in the dividend, there will be a remainder at the 
end of the operation*- This remainder, being a part of , 
the dividend, is to be divided; but its quotient wiUbf 
smaller tlian a unit, since a quantity in the dividend ju? 
equal to the divisor^ gives only a unit in the quotiefli 
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Qiumtities smaller than a unit, that is, parts of a unit, are 
oafied Fractions. Suck quantities are commonly ex* 
pressed by two numbers, placed one above the other 
with a line between them, thus ^ . The lower number^ 
called the denomineUor, shows how many equal parts the 
unit is divided into; and the upper number, called the 
numercUoVj shows how many of the equal parts are em- 
braced in the fraction. When the unit is divided into 
two equal parts, the parts are called halves; when divided 
into three equal parts, the parts are called thirds; when 
divided into lour equal parts, the parts are called fourths; 
and so on; the number of the denominator giving the 
name^ For example, if the unit be divided into five equal 
parts, one of tlie parts is denoted thus, i , and called one- 
£fth; two of the parts, thus, f , and called two-fiftlis; and 
so on. In this method, the unit may be divided into any 
number of equal parts, and any number of such parjts may 
be denoted. 

With this elementary view of fractions, it may be per- 
ceived, that when there is a remainder of 1 unit, it is to 
be divided into as many equal parts as there are units in 
the divisor, and one of these parts is to be annexed to 
the quotient. This is performed by merely writing the 1 
as a numerator, and tlie divisor as tlie denominator, on 
the right of the quotient. If tlie remainder be 2 units, 
there will be 2 such parts of a unit as the divisor indicates 
to be annexed to the quotient, and, therefore, the nume- 
rator will be 2. If the remainder be 3 units, ine numera- 
tor will be 3; and so on. Hence, whatever the remainder 
may be, it becomes, in the quotient, the numerator of a 
fraction, the divisor being the denominator. 

RULE FOR DIVISION. When the divisor does not ex- 
ceed 9, draw a line under the dividend^ find how many 
times the divisor is contained in the left hand figure^ or 
two left hand figures of the dividend ^ and write the figure 
expressing the number of times underneath: if there be a 
remainder over, conceive it to be prefixed to the next fig^ 
ure of the dividend j and divide the next figure as before. 
Thus proceed through the dividend. 

When the divisor is more than 9 j find how many times 
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U ii contained in the fewest figures that mil contain tl, 
on the left of the dividend^ write the figure expressing 
the number of times to the right of the disidendjfor the 
first quotient figure ; multiply the divisor by this figure^ 
and subtract the product from the figures of the dividend 
considered. Place the next figure of the dividend on the 
^ght of the remainder J and divide this number as before. 
Thus proceed through the dividend, ff there be a final 
remainder^ place it as a numerator^ and the divisor as a 
denominator, on the right of the quotient. 

PROOF. MuUiply the whole numbers of the divisor and 
quotient together , and to the product add the numerator 
of any fraction in the quotient: the sum ufill be equal to 
the dividend J if the work be right. 

AbbroyiatioDs of the above rule may frequently be 
adopted, as follows: 

When there are ciphers on the right hand of a divisor j 
cut them off, and omit them in the operation; also cut off 
and omit the same number of figures from the right hand 
of the dividend. Finally, place the figures cut off from 
the dividend, on the right of the remainder. 

When the divisor is 10, 100, 1000, ^c, cut off as 
many figures from the right hand of the dividend as 
there ane ciphers in the divisor; the other figures of the 
dividend will be the quotient, and the figures cut off will 
be the remainder. 

When factors of the divisor are known, divide the 
dividend by one of these factors, and the quotient thence 
arising by the other: the last quotient will be the true 
one. To find the true remainder, multiply the last re* 
mainder by the first divisor, and to the product add the 
first remainder. 

1. Divide 4062900311 by 9, and prove the operation. 

2. How many times is 602 contained in 74260710? 

3. Suppose 62076348 to be a dividend, and 8649 the 
divisor; what is the quotient? 

4. If 26637009636 be divided mto 27866 equal parts^ 
what will be one of those parts? 

6. Divide 16600269842 by 86000 ; abbreviating. 
2* 
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6. Divide 8066743924 by lOOOO ; by abbreviation. 

7. Divide 290516 by 63 ; using factors of tlie divisor 

8. 142376800392 -r- 6274 = what number ? 



PROPERTIES OF NUMBERS. 

Before proceeding to examine the properties of num- 
bers, a few arithmetical terms, which we shall here 
collect and define, should be perfectly understood. As 
an exercise in this article, the lear^er may give, upon his 
slate, an example of each ter^i defined, and each prop- 
erty described. 

A UNIT, or UNITY, is any thing considered individual- 
ly, without regard to the parts of which it is composed. 

An INTEGER Is either a unit or an assemblage of units; 
apd a TRACTION is any part or parts of a unit. 

One number is said to measure another, when it 
divides it without leaving any remainder. 

A number which divides two or more numbers with 
out a remainder, is called their common measujie. 

When a number can be measured by another, the for- 
mer is called the multiple of the latter. 

If a number can be measured by two or more numbers, 
it is called their common multiple. 

A COMPOSITE NUMBER is that which can be measured 
by some number greater than imity. 

The aliquot parts of a number, are the parts by 
which it fs measured, or into which it can be divided. 

An EVEN NUMBER is that which can be measured, or 
exactly divided by 2. 

An odd number is that which cannot be measured 
by 2; it differs from an even number by 1. 

A PRIME NUMBER fs that which can only be measur- 
ed by unity, that is, by 1. 

One number is prime to another, when unity is the 
only number .by which both can be measured. 
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A sftUARB KUMBER IS the product of two equal &e- 
tors; or, tiie product of a number multipiied by itself. 

The si^uARE ROOT is the number, which, being mul- 
tiplied by itself, produces the square number. 

A CUBE is the product of three equal factors; *(Mr, tin 
product of a number twice multiplied by itself. 

The CUBE ROOT is die number, which, being twioi 
multiplied by itself, produces the cube. 

Property 1. The sum, or the difierence of any two 
even numbers, is an even number. 

Prop. 2. The sum, or difference, of two odd num* 
bers is even; but the suii^ of three odd numbers is odd. 

Prop. 3. Tlie sum of an even number of odd num- 
bers is even; but the sum of an odd number of odd num- 
bers is odd. 

Prop. 4. The sum, or the difference of an even num- 
ber and an odd number, is odd. 

Prop. 5. The product of an even, and an odd num- 
ber, or of two even numbers, is even. 

Prop. 6. An odd number cannot be divided by an 
even number, without a remainder. 

Prop. 7. A square number, or a cube number, aris- 
ing from an even root, is even. 

Prop. 8. The product of any two odd numbers is 
an odd number. ^ 

Prop. 9. The product of any number of odd num- 
bers is odd: hence the square, and the cube of an odd 
numbei; are odd. 

Prop. 10. If an odd nuniber measure an even num- 
ber, it will also measure the half of it. 

Prop. 11. If a square number be either multiplied or 
divided by a square, the product or quotient is a square. 

Prop. 12. If a square number be either muhiplied 
or divided by a number that is not a square, the product 
or quotient is not a square. 

Prop. 13. The difference between an integral cub*' 
and its roo:, is always divisible by 6. 

Prop. 14. The product arising from two diffei0 
prime numbers cannot be a square. 



M AKITHMETIC. . VIII 

Prop 15. The product of no two different inimbers, 
prime to each other, can make a square, unless each of 
those numbers be a square. 

Prop. 16. Every prime number above 2, is either 1 
greater or 1 less than some multiple of 4. 

Prop. 17. Every prime number above 3^ is either 1 
greater or 1 less than some multiple of 6. 

Prop. 18. The number of prime numbers is unlimit* 
ed. The first ten are, 1, 2, 3, 5, 7, 11, 13, 17, 19, 23. 
The learner may find the succeeding ten. 



PROBLEMS. 

A PROBLEM is a proposition or a question requiring 
something to be done; either to investigate some truth or 
property, or'tp perform some operatiohv 

The following Problems and Rules are founded m the 
correspondence of the four principal operations of arith- 
metic; viz. Addition, Subtraction, Multiplication, and 
Division. 

PROBLEM I. The sum of two numbers, and one of 
the numbers being given, to find the other. RULE, Sub- 
tract the given number from the given sum; the remain- 
der will be the number required »> 

1. Suppose 37486 to be the sum of two numbers, one 
of which is 8602; what is the other? 

2. 33000 news-papers are sold in London, daily: of 
these, 17500 are morning papers, the rest, evening: how 
many of the latter.^ 

PROBLEM II. The difference between two numbers, 
and the greater number being given, to find the smaller. 
ftULE. Subtract the difference from the greater number; 
the remainder xcill be the number required, 

3. If 1406 be the difference between two numbers, 
and the greater number' be 4879, what is the smaller? 



4. Tbe area of North and South America is 18000009 
flquar^ miles: that of North America is 11000000: whrt 
IS that of South America? 

PROBLEM III. The-' difference hetweea two numbers, 
and the smaller number being given, to find the greater. 
RULE. Add the smaller number and the d^erencB 
together; the sum >mll be the number r^guired, 

5. Suppose 86974 to be the difference between two 
cumbers^ and the smaller number to be 7064; what is 
the greater number? - • 

6. The British House of Lords consists of 427 mem- 
bers; the number in the House of Commons is 131 great- 
er. How manj are there in the House of Commons? 

PROBLEM IV* Tlie sum and difference of two num^ 
bers being ^en, k> find die numbers, rule, Sv^ 
tract the difference from the sum^ and divide the rt- 
mainder by 2; the quotient will be the smaller number. 
Then add the given difference to the smaller number^ 
and this sum mil b>e the greater number. 

7. What are the two numbers whose sum is 1094, and 
whose difference is 154? 

8. The United Slates Congress, consisting of a Sen«- 
ate and House of Representatives, has 288 members* 
The House has 192 members more than the Senate. 
How many in each branch? ' 

PROBLEM V. The product of two factors, and one 
of the factors being given, to find the other, rule 
Divide the product by the given factor^ and the quotient 
mil be the required factor. 

9. 1246038849 is the product of some two numbers, 
one of which is 269181: what is the other? 

10. Suppose a session of Congress which continues 
180 days, to cost 504000 dollars; what is the expense 
per day, to the United States? 

FfiOBLEM VI. The dividex>d and quotient being given j 

V 
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to fixid the (KvbOT. rule. Divide the dividend hp th^ 
given quotient^ and the quoHent thence arising wiU be 
the number sought. 

11. Suppose 101442076 to be a dividend, and 4025 
die quotient; what is the divisor ? 

12. 17 1 65 pounds of beef having been equaJlj divided 
tmong a number of soldiers, each one found that his 
share was 47 pounds. What was the number of soldiers ? 

PROBLEM VII. The divisor wid quotient being given, 
to find the dividend. RULE. Multiply the divisor and 
ijUoHent together; the product mil be the required div^ 
9dend. 

13. If 800027 be a divisor, md 97563 the quotient, 
what number is the dividend f 

14. A (quantity of beef was divided equaDy among 
2742 soldiers, and each soldier received for his share. 
162 pounds. What quantity was divided ? 

PROBLEM VIII. The product of three factors, and 
two of those factors being given, to find the third factor. 
RULE, Find the product of the two given factors^ and 
by this number divide the given product; the quotient 
will be the factor required. 

16. Suppose the product of three fectors to be 1344, 
one of these fiactors being 12, and another 8; what is the 
third factor ? 

16. How many days will 9720 pounds of hay last 12 
horses; allowing each horse to eat 46 pounds a day ? 

PROBLEM IX. Two numbers being givcm, to find their 
greatest common measure; that is, the greatest number 
which will divide them both without a remainder. RULE, 
Divide th$ greater number by the smaller ^ and this di* 
visor by the remainder, and thus continue dividing the 
last divisor by the last remainder, till nothing remains. 
The divisor last used will be the number required. 

When the greatest common measure of more tlian two 
numbers is required, first, find the greatest common mea* 
nsre of any two of the numbers^ then find the greatesi 
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common fiteastire of the number foutid tmd another of tlU 
gwen numbers^ and thus proceed^ 4iU all the gwen niim* 
hrs are brought in. 

17. What is the greatest oommon measure of 913, 
mSy and 522 ? 

918)1998(2 54)522(9 

1836 486 

162)918(5 36)54(1 

810 36 



108)162(1. 18)36(2 

108 36 

54)108(2 

108 Jine. 18. 

The tnith of the rule in this problem will be discovered 
by retracing the first of die above operations, as follows. 
Since 54 [the last divisor] measures 108, it also measures 
108 + 54, or 162, Again, since 54 measures 108 ana 
162, it also measures 5X162+108, or 918. In the 
same manner it will be found to measure 2X918 + 162, 
or 1998. Therefore, 54 measures both 918 and 1998. 
It is also the greatest common measure; for, suppose there 
be a greater — then, since the greater measures 918 and 
1998, it also measures the remainder, 162; and since it 
measures 162 and 918, it also measures the remainder 
108; in the same manner it will be found to measure the 
remainder, 54; that is, the greater measures the less, 
which is absurd. 

18. What is the greatest common measure of the num- 
Ders, 323 and 425 I 

19. What is the greatest common measure of 2310 
and 4626 ? 

20. What is the greatest common measure of 1092, 
1428, 1197 and 805? 

21. Suppose a hall to be 154 feet long, and 55 wide; 
what is the length of the longest pole, that wHl exactly 
measure both the length and width of the hall ? 

22. A owns 720 rods of land, B owns 336 rods, and 
C 1736 rods. They agree to divide their land into eaual 
house lots, fixing on the greatest number of tods for a lot, 
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*» *»J W«>* 5^"2 w^rw? td by out aS ih land. How 
AiiM* w^dc »ua^ -^rrg- i^ ja a fet ? 

'»».v.>z.v.^ \ T»\^ >r !w>r? numbers being. given, to 
ilk; .^u ^ .:«>;. :x-.u>.^\>^ ^«I: ;>1^; that is, the least num- 
x» . K»* • -1 .vv\«Lit r-jk .'^ .";' :he s:i\"en numbers a whole 
j^w.^v. ,% -^v. .*, i.v. I>iriJ# tvo or more of the 
^.j^* .....tvos .N «v .-M«tf' %fiml'tr that uill measure 
.u ..« I..-W-. u* -y^'isv, ■'• 3i;i-*» Lie quotienis and undi^ 
...;:u « i.i*^« >. ^-t^ ::•«> .v.'fc:-«k^« Uil they become prime 
o ws i ...u.. *>4»».*j^*->| ;.i< iBifr^raZ dunsors^ the last 
«.«. *^«..*.»« .;.M. k.«s^:»»uf«» tvMiA^nr Uf^tkcr; the produci 
«... « i« c...^ . H'>%^-u mfut%p*e. 

.:, i...K..^ x v....;vis :o be oivided, any number is a 
^^^».^^.«. «.» u.vvtVi« .*2e u:c,2sun»^ number maybe re- 
vv.vv. , .ia» s, j..\'f»^a .loiii ihe operation. 

u .,^ . J. Cx.^, ^^«L^ ouo ^KiiiilH^r U ihe multiple of another^ 
»v.K.:. ..V o.iiKw cv>i;ialus cul ihe laciors of the latter. 
I'K Uv.v\* .» i ,uo ;-^ oi.u ^* ana the factors of 9 are 3 
J..K .i. Nv .. >k s.v^a%4iia> ail :hese fav^tors, (3 X 2 X 3 X 
,^ ^ , .-.v; vi > ji ^ouuaon ttiukiple of 6 and 9, but it 
a .^'* .K.; .iuj^* .'vSiiiiiv>u iiiuiuple — it is 3 times as great 
^ .\ ^.;*v;, ^ •• "?; *^ '^^^^ exisience of the factor, 3, m 
\\A ,i ,K..v; ^^ Hcxue we k>b^erve, that a common factor 
s\ .^ko .>; :iKvc luiiiibei's must euter but once into the 
\iv..i ^>,u\i*»v^^ 'v^ s;^e the leai*t oomiuon multiple. The 
^X'\c .*.iv *.\ic\;s I ho iieeessarv exclusion. 

.\v >^ :i«* is lao loasi conunon multiple of 12, 25, 30, 

We find, after dividmg 
twice, tliat 4 and 2 ap- 
pear; and. by dropping 
tiie 2 because it measures 
the 4, we avoid another 
# \ > \ 4 \ <> \ i^ -= ^00 division. Jlns. 900. 

k>4 \\St^ V* iVo W*!<l common multiple of 6, 10, 16, 

*N. >!^)>« *^ ^he Wwt common multiple of 25, 35, 60, 
tUN) ^i r 
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4o 


4 


*':» 10 


15 


4 
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/ 26. What is the least common multiple of 105, 140, 

(«Dd 245 ? 

^ 27. What is the least common multiple of IS, 83, 94, 
788, and 356 ? 

28. Allowing 63 gallons to fill a hogshead, 42 a tierce, 
and 32 a barrel, what is the smallest quantity of molasses, 
that can be first shipped in some number of full hogs- 
heads, then discharged and reshipped in some number of 
full tierces, and again discharged and reshipped in some 
number of full barrels ? 

29. A certain flour dealer, who purchased his flour 
from a mill on the opposite side of a river, owned four 
boats, one of which would carry 8 barrels of flour, another 
9, another 15, and another 16. What is the smallest 
number of barrels he could purchase, that would make 
some number of full freights for either.of the boats ? 



IX. 

^ / COMPOUND NUMBERS. 

Compound Numbers are those which are en^ployed 
to express quantities that consist of several denominations; 
each denommation being denoted separately. Under this 
head are classed, all the subdivisions of 'measures; of 
length, surfece, solidity, weights, money, time, &c. 

The following tables of denominations of compound 
numbers, show how many units of each lower denomina- 
tion are equal to a unit of the next higher,- and, exhibit 
each lower denomination as a fraction of the next higher. 

MONEY, WEIGHTS, AND MEASURES. 
ENGLISH MONEY. 

The denominations of English Money are, the pounds 
£, the shilling, 5., the penny, d., and tlie farthing, qr. 

4 farthmgs = 1 d. 1 qr = i of 1 d. 

12 pence = 1 s. Id = ^^^ of 1 s. 

20 shillings = 1£. Ills =^ofl^ 

3 
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TROT WEIGirr. 

The denominations of Troy Weight are, the ponnd, Zfr.^ 
tfie ounce, or., the petiny weight, rfwf., and the grain, gr. 

24 grains = 1 dwt. 1 gr. . . . = -^^ of 1 dvvt 

20 pennyweights . . . = J oz. 1 dwt. . . = ^^q of 1 oz. 
12 ounces = 1 lb. 1 oz. . . = ^^^ of 1 lb. 

AVOIRDUPOIS WEIGHT. 

The denominations of Avoirdupois Weight are, the toir, 
7'., the hundred-weight, ctf^, the^quarter, qr, the pound, 
76., the ounce, oz., and the dram, rfr. 



I^ drams . = 1 oz 

16 ounces ,...,... = 1 lb. 

28 f»ounds = 1 qr. 

4 quarters = 1 cwt 

20 hundred- weight '. = 1 T. 

APOTHECARIES 



1 dr. . . . = ^ of 1 oz 
1 oz. , 

lib. 

Iqr. 

I cwt. . , 

WEIGHT 



.=^ofllb. 
. = 5*^ of 1 qr. 
. =r 4 of 1 cwt- 



Igr = 2Vofl^' 

13 = ^ of 15^ 

15 ;=i of 15. 

13 =i'5 0flfl>. 



The denominations of Apothecaries' Weight are, the 
pound, ife, the ounce, g, the dram, 5> the scruple, &, 
and the giain, gr, 
20 grains = 19. 

3 scruples = 13- 

8 drams =-13. 

1^' ounces == 1 Bb. 

' CLOTH MEASURE. - 

Tlie denominations of Cloth Measure are, the French 
ell, Fr, c, the English ell, £. c, the Flemish ell, FLt.y 
tlie yard, t/rf., the quarter, jr., and the nail, na. 
4 nails == I qr 

4 quarters = 1 yd. 

3 quailers = I Fl. e. 

5 quarters ..,.... = 1 E. e. 

6 quarters =1 Fr.e. 

DRY MEASURE. 

The denominations of Dry Measure are, the bushel, 
fcti., the peck, pA:., the gallon, ga/., the quart, qi.^ and 
the pint, pt, 

2 pints = 1 qt. 

'4 quarts = 1 gal 

8 quarts = I pk. 

4 J^cks ....=: 1 bu. 



Ina. 


. . = i of 1 qr. 


Iqr. 


. .=,^oflFl. e. 


Iqr. 


Iqr. 


. . = 1 of 1 E, e. 


Iqr. 


. = ^of iFr. e. 



Ipt. 

Iqt. 
Iqt. 
Ipk. 



. = i of 1 qt. 
. =|of Igal. 
= ioflok. 
of 1 bu. 
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WINE MEASURE. 

The denominations of Wine Measure are, the tun, T., 
the pipe, p.^ the puncheon, |Mcn., the hogshead, AAc/., the 
iierce, tier,^ the barrel, 6/., the gallon, gaLy the quart, 
^. the pint, pt. and t^e gill, gi. 

4 gills = Ipt. 

2 pints . . . . . ^ ^ = 1 qt. 
4 quarts , . ^ . . ^ = 1 gai. 

31^ gallons ..,.. = 1 bl. 

42 gallons = 1 tier. 

€3 g^knis =1 hhd. 

64 gallcws . . ^ « . • = ] pun. 
126 gallons ......= 4 p. 

3 pipes = i T. 

BCER MEASURE. 

The denominations of Baer Measure are, the butt, bt , 
th? hogshead, AW., the barrel, 6/., the kilderkin, /:i/., the 
firkin, Jir,^ the gallon, gal.y the <}uart, g'^, and tlie pint, pL 

2 pints 

4 quarts « . « . 
9 gallons . . « . , 
2 firkins ..... 

2 kilderkiol . . . 

3 kilderkins . « 



igi. 
ipt. 

Iqt. 
Igal. 
Igal. 
Igal. 
igal. 
Igal. 
Ip. 



i of Ipt 
i of Iqt. 
of l^tL 
of IbL 
== ^ of 1 tier. 
= ^of Ihhd. 
= ^ of 1 pua. 
= ^A5of Ip. 
= loflT. 



2 hogsheads = 1 bt 



= lqt. 


1 pt. ... 


= lgal. 


Iqt. ... 


= Ifir, 


Igal.... 


= 1 kil. 


Ifir. . . . 


= lbl. 


1 kil 


= 1 hhd. 


I kil 


= lbt. 


Ibhd. .. 



= ^ ofl qt. 
= :i of 1 gal. 
= ^ of 1 fir. 
= ^ of J kU. 
= ^ of 1 LI. 
= ^ of I hhd- 
==:^of Ibu 



NOTE. In the United States, the Dry gallon contains 
268f cubic inches, the Wi«e gallon 231 cubic inches, 
and the lieer gallon 282 cubic inches. By an Act of the 
British government, however, the distinction between 
the Dry, Wine, and Beer gallon was abolished in Great 
Britain, in 1826, and an Imperial Gallon wsls established, 
as well for liquids as for dry substances. The Imperial 
gallon must contain '* 10 pounds. Avoirdupois weight, of 
distilled water, weighed in air, at the temperature of 62^^ 
of Fahrenheit's thermometer, the barometer standing tt 
SO inches." This quantity of water will be found to 
measure 277-f^^Q cubic inches. The same Act estab- 
lishes the pound Troy at 5760 graii^p, and tlie pound 
Avoirdupois si 7000 grains 
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1 in. . . . = -^ of 1 ft. 
1ft. .-. = i of lyd. 

1yd ==fTof Ir- 

1 r = :j'q of 1 fur. 

1 fur. . . = ^ of 1 m» 



L»NG MEASURE. 

The denominations of Long Measure are, the nile, m,y 
the furtong, /«r., the rod of pole, r., the yBidj,yd.y thm 
foot,//., and the inch, tn. 
12 inches = 1 (t. 

3 feet = lyd. 

5J yards = 1 r. 

40 rods := 1 fur. 

8 furlongs = 1 m. 

SQUARE MEASURE. 

The superficial contents of any figure having four sides 
and four equal angles, is found in squares, by inuhiplying 
together the length and breadth of the figure. 

The denominations of Square Measure are, the mile^ 
m., the acre, .d., the rood, jR., the rod, r., the yard, yd.y 
the foot,/^, and the inch, in, 
144 inches = 1 ft. 

9 feet = lyd. 

SOjjrards = Ir. 

40 rods = 1 R. 

4 roods == 1 A. 

640 acres = 1 m. 

CUBIC MEASURE. *^ 

-The cubical contents of any thing which has 5 sides — 
its opposite sides being equal — is found in cubes, by 
multiplying together, the length, breadth and depth. 

The denoramations of Cubic Measure are, the yard, yd^j 
the (ooiy ft, y and the inch, in. 
1728 inches ...... = 1ft. Im. . . =Tr^o{ 1 ft. 

27 feet = lyd. 1 ft. . . == ^V of lyd 

40 feet of round timber, or 60 feet of hewn timber 
make a ton. 16 cubic feet make a foot of wood, and 8 
feet of wood make a eord. 

TIME. 

The denominations of Time are, the year, 7., the day, 
d., the hour, h,, the minute, m., imd the second, $. 

60 seconds = 1 m. Is = -j^^ of 1 in. 

60 miiutes .* = 1 h. 1 m. . . . = -^ of 1 h. 

24 hours .... == Id. Ih = ^ of 1 d. 

365days r^lY.j Id .=^oflY- 



lin. 
1ft. , 
lyd. 
Ir. , 
IR. 
lA. 



= tJ^ of 1 ft. 
= I of lyd. 
= ^|^oflr. 
= i^ of 1 R. 
= ^ oflA. 
= ^ of 1 m. 



1, = «^^ "i * 

1 = ^Von^ 

1 o = A- of 1 S- 

IS =j\^onc. 
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. The earth revolves round the sun once in 865 days, 
5 hours, 43 minutes, 48 seconds: this peiiod is tlierefore 
a Solar year. In order to keep pace with the solar year, 
in our reckoning, we make every fourth year to contain 
366 days, and call it Leap year. Still greater accuracy 
requires, however, that the Leap day be dispensed with 
3 times, in every 400 years. Whenever the number 
which denotes the year can be measured by 4, the year 
is Leap year — the centurial years excepted. 
The year is also divided intoiS months — See Almanac. 

' THE CIRCLE. 

The divisions of the circle, C, are, the sign, /S., tlie 
degree, (°), the mmute, ('), the second, (")- 

This table is applied to the Zodiac; and by it are com- 
puted, planetary motions, latitude, longitude, &.c. 

60 seconds = 1 ' 

60 minutes ,.,.... = 1 ** 

30 degrees = 1 S. 

12 signs ^...==10. 

GEOGRAPHICAL M^lASURE. 

The circumference of the globe — like every other cir- 
cle — is divided in SGOTequal parts, called degrees. Each 
degree is divided into 60 equal parts cjilled miles^ or 
ninules. Three miles are called a league. 

On the equator, 69 j statute miles are equal to 60 geo- 
graphical miles, or 1 degree, nearly: and, on the meridian, 
at a mean, 69^^^ statute miles are equal to a degree. 

REDUCTION OF COMPOUND NUMBERS. 

Reduction is the operation of changing any quantity 
from its number in one denomination, to its number in 
another denomination. 

RULE FOR REDUCTION. When a greater denomina- 
tion is to be reduced to a smaller^ multiply the greater 
denomination^ by that number which is required of the 
smaller^ to make a unit of the greater; adding to the 
product^ so many of the smaller denomination as are eX' 
pressed in the given quantity. Perform a like operation 
oh this producty and on each succeeding product, 

3* 
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PHten a smaller denomination is to be reduced to a 
greater^ divide the'^smaller denomination by that number 
uhich is required of the smaller ^ to make a unit of tha 
next greater: the quotient tsill be of the greater lienomt- 
natiouy and the remainder will be of the same denomino' 
tion with the dividend. Perform a like operation on this 
quotient^ and on each succeeding quotient, 

1. Reduce £351 13s. Od. 1 qr. to itsvalue in farthings. 

2. How many pounds, &c. are there in 6169 pence ? 

3. In 691b. 13dwt. 5gr. Troy, how many grams ? 

4. Change 20571005 drams to its value in tons, &c» 

5. In231ib 3S 03 09 5 gr. how many grains ? 

6. How many English ells are there in 352 nails ? 

7. Reduce 7 bushels and 6 quarts to pints. 

8. How many hhds. are there in 9576 pints of wina.^ 

9. How many pints in 1 bl. 1 fir. 1 pt. of beer } 

10. How many miles, &c. are there in 26431 rods f 

11. In 3 square miles, how many square rods } 

12. In 1259712 cubic inches, how many cubic yards .^ 

13. Reduce 1 solar year, 7d. and 10 h. to seconds^ 

ADDITION OF COMPOUND NUMBERS. 

The operation of adding compound numbers, diflersr 
from that of adding simple numbers, only, with respect 
to the irregular system of units, which determines the 
principles of carrying from one denomination to another* 

RULE. Write the numbers so that each denomination 
shall stand in a separate column. Add the numbers of 
the lowest denomination together^ and divide their sum 
by that number which is required of this denomination to 
make a unit of the next higher: write the remainder ttn- 
der the column added^ and carry the quotient to the next 
column. Thus proceed through all the denominations, 

14. What is the sum of .£9 8s. 4d., £250 8s. 5d. 
3qr., £9 7s. 4d., £20 16s. 4d., and 3s. 6d. 2qr..? 

15. Add together lOoz. 14dwt. 16gr., 51b. 9oz. 
6dwt 22 gr., 4 lb. 1 oz. ISdwt. 9gr., and lldvvt., Troy 

16. Add together 15T. 19cwt. 3qr. 21b. 7oz., 35 T- 
I3cwt. 2qr. 201b. l^Soz., and 3qr. 26 lb. 
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17. How much is 18yd. 3qr. 3oa., ISyd. Sqr.Sm., 
25 yd. Iqr. 2na.f and 57yd. 3qE. 2na. of cloth r 

ih. Add together 25bu. 3pk. 7qt., 100bu.2pk.4qt.t 
215bu. 2pk. 2qt. Ipt., and 57 bu. 3pk. of corn. 

19. Add together 4p. 125gal. 3qt, 75gal. 2qt. I pt., 
35 p. 92gai., and 39 gal. 3qt. Ipt. of wine. 

20. How many acres are 13 A. 3R. 38 r., 87A. 2R. 
33 r., 28 A. 2R., 41 A. 2R. 28r., and 36 r.? 

21. How much hewn timber is 9T. 19ft. 1725 ic, 
150T. 39ft. 1695in., and 500T. 31ft. 915in.? 



SUBTRACTION OF COMPOUND NUMBERS. 

RULE. Write the several denominations of the smaller 
quantity under the same denominations oj the greater 
quantity: then^ begin tsith the lowest denomination^ and 
perform subtraction on each denomination separately. 
Whenever a number expressing a denomination in tn$ 
upper line is smaller than the number under itj increase 
the upper number by as many as mdke a unit of the next 
higher denomination^ 'and consider the number of the 
next higher denomination in the upper line^ to be I less 
than it stands, 

22. Subtract lib. lOoz. 16dwt. from 31b., Troy. 

23. Prom 6T. 3cwt. take 7cwt. 2qr. 151b., Avoir. 

24. From 2ft 75 take 7 5 65 29 6gr., Apoth. wt. 

25. Subtract 3qr. 3na. from 5yd. 2qr. Ina. of cloth. 

26. Subtract 8bu. Ipk. 6qt. Ipt. from 50bu. of corn. 

27. From 3hhd. 25 gal. take 41 gal. 2qt. of wine. 

28. From6bL Ikil. take Ifir. 6 gal. 3qt. of beer. 

29. Subtract 3yd. lOin. from 5yd. 2ft. 2in.,Longmea. 

30. Subtract 57 A. 2R. 31 r. fromlm., Sauare mea. 

31. Subtract 2Y. 90 d. 4h. 55m. from 4 Y., Time. 



MULTIPLICATION OF COMPOUND NUMBERS 

RULE. Begin with the lowest denomination^ and mul" 
tiply each denomination separately; divide each produc: 
by the number which is required jof its own denominaiii 
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Id makt a unit of the next higher; write ih€ remaindet 
under the denomination multiplied^ and carry the quotient 
to the product of the next higher denomination. 

32. Multiply £215 IQ^. 6d. by 72 or its factors. ^ 
33 Multiply 2lb^6oz. Tdwt. lOgr., Troy, by 56. 
34> What is 16 times 18cwt. 3qr. 15lb., 14oz.? 

35. What is 81 tunes 36bu. 3pk. 6qt. 1 pt., Dry-mea. 

36. Multiply 4 p. 105 gal. 3qt. of wine by 60* 

37. Multiply 2rn. 7fur. 35r., Long raea., by 63. 

38. Multiply 4m. 320 A. 1 R. 9r., Square mea., by 15. 

39. Multiply 2Y. 250 d. 14 h. 30 m., Time, by 96. 

DIVISION OF COMPOUND NqMBERS. 

RULE. Divide each denomination separately^ begin- 
ning with the highest. Whenever a remainder, occurs^ 
reduce it to the next lower denomiiiation^ add it to the 
number expressed in the lower denomination^ and divide 
their mrru 

40. Divide <£ 251 15s. 7d. 2qr. into 46^qual parts. 

41. Divide 15 lb. 3oz. 7dwt. 5gr., Troy, by 13. 

42. Divide 12T. 27 lb. 15oz., Avoirdupois, by 5. 

43. Divide 136 E.e. 3qr. 3na. of cloth by 81. 

44. Divide 1621 bu. 2pk. of corn into 50 equal parts 

45. Divide 1 pipe of wine equally among 9 owners. 

46. Divide a Leap year into 100 equal parts. 

FEDERAL MONEY. 

The denominations of Federal Money are, the eagle, 
the dollar, the dime, the cent, and the mill. 10 mills 
make 1 cent, 10 cents 1 dime, 10 dimes 1 dollar, and 10 
dollars 1 eagle. Dollars, $, and Cents, cts. are the only 
denominations commonly mentioned in business — eagles 
being counted as tens of dollars, dimes being counted as 
tens of cents, and mills not being denoted. 

100 cents • . .• = $ 1 II i cent . • • = ^lo of ^^ 

The cents in any nimiber of dollars are expressed by 
the sime ngures which express the dollars, with two 
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ciphers igjinexed; $ 15= 1500 cents. The dollars in anj 
number of cents are distinguished by cutting off two fig- 
ures from the right for cents; 325 cts. = J53.25. 

Opertitionson numbers expressing Federal money, are 
performed as on simple numbers; care must however be 
taken, in addition and subtraction, to place dollars under 
dollars, and cents under cents; these denominations being 
separated by a point. ^ 

47. What is the sum of $34.21, $7064.04, 36 cts., 
$10004.85, $96, $900.10, $14, $1.99, and $76529? 

48. Subtract $4926 from $12262.37. 

49. Subtract $297.18 from $100000. 

50. Suppose $295.48 to be a multiplicand, and 25 the 
multiplier; what is the product.^ 

In multiplication, only one of the factors can be Federal 
money, and the product will be of the same denomination 
as this factor. If, therefore, there be cents in either fac- 
tor, two figures must be pointed off for cents, firom the 
right of the product. 

51 . What is the product "of 96 cts. multiplied by 43 ? 

52. What is the value of 1304 pounds of coffee at 9 
cents per pound ? ^ 

53. How many times $7 are there in $29.46 ? 

In division, when both the dividend and divisor are 
Fedeial money, they must both be of the same denomi- 
nation. If therefore, one of the numbers contain cents, 
and the other dollars only, the latter number must have 
two ciphers annexed to it. 

54. How many barrels of flour, at $4.36 per barrel^ 
can be purchased for $ 4370 ? 

55. Divide $4279.50 into 746 equal parts. 

56. If 407 pounds of Hyson tea cost $395, what is 
the cost of 1 pound ? 

57. How many times are 95 cts. contained m $56 .^ 

^ 58. A merchant sold 1248 yards of cloth, at such price 
as to gain 1 cent on every nail. How much did he gain ? 

59. What is the gain on a hogshead of molasses, sold 
at an advance of 3 cents per gallon ? 

60. A jeweller sold a silver pitcher 3lb. 8oz. 16dwt.: 
at 7 cents a pennyweight. Wha| did )i amount to ? 
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61. What is the freight of 60480 pounds of cotton from 
Charleston to Liverpool, at $4 p^ ton ?^ . 

^ 62. How- many bottles, holding 1 pint and 2 gills each, 

are required for bottling 4 barrels of cider ? 
V 63. How much will 46 bushels of oats cost, at 4 pence 

2 farthings for every two quarts Ij /'-v- 

J . 64. A brewer sold 96 hogsheads of jMy for X38& 
16s. What was the price of 1 pint at th^iiwrate i 

65. A certain tippler spent 12 cents a daV^for ardent 
spirit, during 39 successive weeks, and then died, the vic-^ -^ 7 
tim of his folly. What did the spu-it all cost ? y 'y ^ ^ 

66. Bought five loads of wood; the first containing 1 5^ 
cord 32 cubic feet, the second 1 cord 64 cubic feet, the ^ 
third 112 cubic feet, tlie fourth 1 cord 28 cubic feet, and 

the fifth 1 cord 20 cubic feet. How many cords were 
there in the whole i / ;' ^ * ,. 

67. Bought goods to the amount 'of £ 25 13s. lOd. 
2qr. ; and afterwards sold goods to the same man, amount- 
ing to £30 10s. 4d. 2(jr. What is the balance of money 
in my favor? . .i^ f . 

68. A farmer sol J five lots of land', at $9 an acre; the 
first lot containing 30 A. 2 R. 20 r., the s6cond 41 A. 3R 
8r., the third 14 A. 1 R. lOr., the fourth 25 A. 36r., and 

the fifth 54 A. 6r. What did the whole amount to ^ /i\ i« 

69. How many cubic inches in a bri9k 8 inches lofig, ' 
4 inches wide, and 2 inches thick i )t ^\ ^ ^ *-:L\.o 

70. How many cubic inches in the <5udB oTT^inches^P^^ 

in the cube of 3 inches .^ . . . ^ . in tl^ cube'bf "^ 

inches i in the cube of 5 inches }' / ', / ; \ i 

71. If the cube of 4 inches be taken froni the cube pf 
1 foot, how many cubic inches will remain } • J ^ .. '\ * 

72 If the cube of 4 inches be taken from the cube 
of 2 feet, how many cubic inches will remain } . - . .- " \ • 

73. A young man, on commencing business, was worth 
£643 10s.; the first year he cleared J£54 lis. 7d. 2qr.; 
the second year, £ 87 Os. lOd. Iqr.; but the third year he f 
lost £ 1 96 7 s. 1 1 d. 3 qr. How much v^^ he then worth > ** ^' 
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74. A gentleman had a hogshead of wbe in his cellar, 
from which there leaked put 17 gal. 3qt. Ipt. How 
much then remained ? x'-t'f^- 

75. A man started on a journey of 30 mOes' 6 fin*. 29 r. , 
and stopped to rest at a house, 4 m. 4fi]|> 20 r. from the 
place of starting. How far had he still to go ? -.• / r^- 

76. In a pile of wood, 96 feet long, 5 feet high, and 4 
feet wide, how many cords ? ^^^ ,\ ^/^A » 

77. How much would 13 hogsneadsNof sugar cost, at 
8 cents per pound; allowing each hogshead to contain, 
8cwt. 3qr. 24 lb.? rAf.Jt^, 

78. A cent weighs 8 pennyweights 16 grains. What 
fa the weight of 100 cents ? ^i^f. . /^ 

79. How many yards of cloth are "there in 19 pieces; 
each piece containing 27 yd. 3qr. 2na. ? ^'^-^ /ii< ^ - 

80. If a man sell 2bl. Ikil. Ifir. 6gal. 2qt. Ipt. of 
beer in one week, bow many barrels would he sell in 
26 weeks f ^^.4^. ■■'■■ ■ -" 

81. If 1 pint and 3 gills of wine will fill a bottle, how 
much will fill a gross, or 12 dozen bottles ? h.,f./ f c < r ' 

•82. A father left an estate worth £5719 17s., to be 
divided equally among 11 children. How much was each 
one's share ? ''/ f - C.J. » i 

83. Sixteen 'men own 34 tierces of molasses, in equal 
shares. What is one man's share ?; 

84. A company of 23 men bought 1850 ^cres 10 rods 
of wild land, and divided it equally among them. How 
much land had each man ? ^ i v ' ^ / 

85. What must be the length of a lot of land, that is 5 
rods wide, in order that the lot shall contain 1 acre ? 

Observe in the above question, that 1 acre contains 
160 square rods; and, that this number of square rods is 
the product of the two factors that denote the width and 
length of the lot. See Problem V, page 21. 

86. What must be the depth of a house lot, that mea- 
sures 72 feet on the front, to contain 9432 square feet ? \ 

87. What must be the length of a stick of hewn timber, 
^^ihat is 10 inches wide and 1 ft. 3 in. deep, in order that 

die stick shall contain 1 ton } 
Observe in this question, that the number of cubic 



/ 
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inches in a ton, is the product of the three factors which 
denote, in mches, the width and depth and length of the 
stick. See Problem viii, page 22. * 

88. What jnust be the length of a pile of wood that is 
4 feet wide and 3 feet high, in order that the pile shall 
contain 1 cord, that is, 128 cubic feet ? 
y 89. Suppose a pile of wood to be 11 feet long and 3 
feet wide; how high must it be,lLo contain 2 cords 4 feet 
of wood and 10 cubic feet ? 



FRACTIONS. 

A FRACTION signifies one or more of the equal parts 
hito which a unit, or some quantity considered as an in- 
teger, or whole, is divided. 

A fraction is expressed by two numbers or terniSy 
written one above the other, thus, f . The lower term 
— called the denominator — denotes the number of equal 
parts into which the integer is divided; and the upper 
term — called the numerator — indicates what number 
of those equal pfarts the fraction expresses. 

We may not only consider a fraction as a certain num- 
ber of parts of a unit, but, may also view it as a part 
of a certain number of units. Thus, f may either be 
considered as 2-thirds of 1, or, 1-third of 2; for 1-third 
of 2 is the same quantity as 2-thirds of 1. Hence, if the 
numerator of a' fraction be viewed as an mteger, and 
divided into as many equal parts as the denominator in- 
dicates, the fraction may be regarded as expressing one 
of these parts. Thus, if 4 be divided into 5 equal parts, 
the fraction | expresses one of these parts. 

Fractions generally have their origin from tlie division 
of a number by another which does not measure it; the 
excess of the dividend, above what can be measured by 
the divisor, being tlie numerator, and tlie divisor being 
the denominator, as shown in Art. VI. 

If the numerator of a fraction be made equal to the 
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denominator) the fracttoa bec(»nes equal- to unity; thus 
}=l. If the numerator be greater than the denominator, 
the fraction is equal to as many units as the denominator 
is contained times in the numerator ; for example ^=3 
Hence^ a fraction may be viewed as an unexecuted divi* 
tion; die divisor being written under the dividend. It 
follows, also, that since any number divided by 1 gives 
the same number in die quotient, any nionber may be 
expressed as a fraction by making 1 its denominator 
For example, 17 may be expressed thus, Y- 

The following propositions ccmceming fractions, should 
be distinctly n9ticed. 

PROPOSITION I. As many times as the numerator x$ 
made greater, so many times the fraction is made greater; 
ond, as many times as the numerator is made smaller, so 
many times the fraction is made smaller. Hence, afraC" 
tion is multiplied by multiplying the numerator j and 
divided by^ dividing the numerator, 

PROPOSITION II. As many times as the denominator is 
made greater, so many times the fraction is made smaller; 
^ ond 0$ many times as the denominator is made smaller, 
so many times the fraction is fnade greater. Hence, a 
fraction is divided by multiplying the denominafor, and 
multiplied by dividing the denominator, 

PROPOSITION III. fPhen the numerator and denom%i%a» 
tor are both multiplied, or both divided by the same nitm- 
ber, the quantity expressed by the fraction is not thereby 
changed, • 

A PROPER FRACTION is a ^fraction whose numerator 
IS less than its denominator; as yV* 

An IMPROPER FRACTION is a fraction whose numdtotor 
equals, or exceeds its denominator; as ^, V. 

A number consistmg of an integer with a fraction an- 
nexed, as 14|, is called i mixed number. 

A COMPOUND FRACTION is a fraction of a fraction; as 

}0fi. I of ,^5 off. 

A COMPLEX FRACTION is that which has a fraction 
either in its numerator, or in its denominator, or in both 

of them; thus, f ' 1^' | • 
4 
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REDUCTION OF FRACTIONS. 

Reduction of fractions consists in changing them 
from one form jto another, without altering their value. 

CASE I. To reduce a fraction to its lowest terms; 
tliat is> to change the denominator and numerator to the 
smallest numbers that will express the same quantity. 

RULE Divide both terms of the fraction by their 
greatest common measure y and the two quotients wiil be the 
lowefit terms of the fraction. See Prob. ix, page 22. 

When the greatest conmion measure is readily per- 
ceived, the fraction may be reduced mentally. For in- 
stance, the greatest common measure of the terms of the 
fraction -^^ , is 4, and the only notation necessary in the 
reduction, is, ^®j=f . 

Dividing the terms ©fa fractionjby a common measure 
that is not the grcatcstkvill reduce it in some degree, and 
when tlius reduced, ix may be reduced still lower by 
another division, and so on, till no number will measure 
both the terms. For example, to reduce ^f^ divide by-2, 
and tha result is ^i', again, divide by 3, and the residt is 
f . Here the fraction is known to be in its lowest terms, 
because the terms are prime to each other. 

1. Reduce ^Yi*j to its lowest terms, by repeatedly 
dividing the terms by any common measure. 

2. ^Reduce ^^^ to its lowest terms, by dividing the 
terms by their greatest common measure. 

3. Reduce each of the following fractions to its lowest 
terms, l^. fJi- i^- HI- iVa^- li?!- 

CASE II. To reduce a whole number to an impi^per 
fraction. 

RULE. Multiply the whole number by the proposed 
denominator^ and the product will be the numerator. 

When the quantity to be reduced is a mixed number, 
the numerator of the fraction in the mixed number must 
be added to the product of the whole number, and their 
sum will be the numerator of the improper fraction. 
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16 
9 
144 Jlns. ^^ 



Reduce 16 to a firaction whose denominator is 9. 
In 1 unit there are 9-ninths; 
therefore, there are 9 times as 
many ninths as there are units in 
any number. 

5. Reduce 75 to a fraction whose denominator is 13. 
#f Reduce 3 to a fraction who^e denominator is 342. 

7. How many fifteenths are there in 74 ? 

8. How many eighths of a dollar in $647 ? 

9. Reduce 36^ to an improper fraction. 
In this example, we add the 

4-sevenths to the seventlis pro- 
duced by the multiplication of 36 
by 7, and thus obtain ^f^ . 

10. Reduce 25^ to an improper fraction. 

11. Reduce 615^4^ to an improper fraction. 

12- How many sixteenths of a dollar in $ 641 ^^ ? 



56^ 

7 



256 Ans. ^^ 



CASE III. To reduce an improper fraction to a whole 
immber, or a mixed number. 

RULE. 'Divide the numerator by the denominator^ and 
the quotient toill be tlu tohole^ or mixed number. 

13. Reduce ^|^ to a whole, or mixed number. 



8) 362 . ; 
45f=45j 



Since f are equal to 1 unit, 
there are as many units in 5|^ as 
there are times 8 in 362. 

14. Reduce ^|^ to a whole, or mixed number. 

15. How many units are there in '^V^ ? 

16. How many dollars in ^^ of a dollar ? 



CASE IV. To reduce a compound fraction to a sim- 
ple, or single fraction. . 

RULE. Multiply all the numerators togetherifor a new 
numerator^ and all the denominators^ for a new denomi' 
nator: then reduce the new fraction to its lowest terms, a 

When any numerator is equal to any denominator, the 
operation may be abbreviated by rejecting both. 

If part of the compound fraction be an integer, or 
mixea number, it muit first be reduced to an improp 
jfractioA 
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17. Reduce | of f of | of 6 to a simple fractionlj^ 

Ivav^Ai 12 3 I Here the common teilfi; 3, is 

fAA^^^Tt— 75— F I omitted in the multiplication. 

IS* Reduce f of -^ to a simple fraction. 

19. Reduce ^ of -^ of M ^^ ^ simple fraction. 

20 Reduce ^ of yfj of 2-^ to a sinjple fraction. 

21 Reduce | erf f ot J of 5 to a simple fraction. 

CASE V. To reduce a fractiem from one denominatioo 
lo another. 

RULE. Multiply the proposed denominator by the 
numerator of the given fraction, and divide the product 
by the denominator of the given fractiovj^ the quotient 
will be the numerator of the proposed denominatorlS ^ 

22. Reduce | to a fraction whose denominator ^So be 
14' or, in otlier words change 5-sixths to fourteenths. 
14 .^ is equal to ^ of -Jf , and | is 

5 5 times as much : we thereforel^ 

lO 



lit 14 



find 5 times 14-fourteenths an( 
take I of this product for the 
I required fourteenths^' 

23. How many fifths are there in |^ ? 

24. iV ^s equal to how manj twenty-fourths ? 

.36. Reduce | to a fraction whose denommator is 4. 

26. How many twelfths of 1 shilling in ^ of 1 s. ? 

{^ CASE VI. To reduce the lower denominations of a 
ompound number to the fraction of a higher denomination. ' 
RULE. Reduce the given quantity to the lowest denomi^ 
nation mentioned, and this number vfill be the numerator^ 
then reduce a unit of the higher denomination to the same 
denomination with the numerator, and this number mil 
be the denominator, 

27. Reduce 7oz. 18dwt. 13gr. to the fraction of a 
pound. 

We find, that 7oz. 18dwt. 13gr. when reduced to 
grains, gives 3805 for the numerator ; and 1 pound whes 
reduced to grains, gives 5760 for the denominatoif 
Therefore, ff^| = 1115 ^s the fraction required. 
J28 Reduce 4 s. 9 d 3 qr. to the fraction of £!• 
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29. Reduce 3^ mches to the fraction of a yard. 

30. What fraction of a hogshead is 9 gal. 2 1 pt. ? 

31. Reduce 5cwt. &lb. 4oz. to the Iraction of a ton. 

CAS^ VII.* To reduce the fraction of a higher denonu- 
nation to its value in whole numbers of lower denomination. 

RULE. Multiply tKe numerator by that number of the 
next lower denomination which is required to make a unit 
of the higher y and divide the product by the denominator; 
the quotient will be a whole number of the lower denomi" 
n€Uion, and the remainder will be the numerator of a frac- 
tion. Proceed with this fraction as before j and so on. 

It will 'be readily perceived, that the fraction of a higher 
denominatioti is reduced to the fraction of a lower, by 
multiplying the numerator by the number of units of the 
lower, iCquired to make a unit of the higher. Thus, f of 
a bushel is 4 times as many fifths of a peck; that is, ^^ of 
a peck. Again, ^ of a peck is 8 times 12-tifihs, that 
b, ^5^ of a quart; and again, ^-^ of a quart is 2 times 
96-fifths, that is, ^-|^ of a pint. If the denominator be 
multiplied, instead of the numerator, the effect is the re- 
verse, and the fraction is reduced to a higher denomination. 
Thus, f of a pint, (the 5 being multiplied by 2,) becomes 
^Q of a quart; -^q of a quart, (the 10 being multiplied by 
8,) becomes ^^ of a peck; and /^ of a peck, (the 80 
being multiplied by 4,) becomes -^q of a bushel. 

32. Reduce \^ of a gallon to its value in quarts, &c. 
X 1 ^ We find by multiplication, that 



2)44 
3 8 

I2)i6 
1 4 

12)16 



\^ of a gallon is ^i of a quart; 
and, by division, that 4^ of a 
quart is 3qt. and -i^ of a quart. 
We then find, that -^t^ of a qt. is 
II of a pint; and, that || of a pt. 
is 1 pt. and ^^^ of a pt. And thus, 
by finding tlie units of one de- 
nomination at a time, we finally 
obtain the whole answer, which' 
denoted as a compound numbei 
is3qt. Ipt. l^gi. 
Sa Reduce § of £ } to Its value vt\ s\v\\X\w^?i 4yi- 
4* 
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84. Reduce ^| of a yard, to its value in feet, &c. 

35. In -^ of Icwt. how mluiy quarters, pounds, &c.^ 

36. Reduce ^§ of a bushel to pecks, quarts, and pints- 

CASE VIH. To reduce fractions to a common denomi* 
nator^ that is, to change two or more fractions which have 
(Merent denominators, to equivalent fractions, that shall 
have the same denominator. ' 

RULE 1st. Multiply each numerator into all the denom^^ 
inators except its ownj for a new numerator. Then mul* 
iiply all the denominators together for a new denominator, 
and place it under each new numerator. 

RULE 2nd. Find the least common multiple of the given 
denominators for the common denominator; then divide 
the common denominator by each given denominator and 
multiply the quotient by its given nhimerator; the several 
products will be the several new numerators. (See 
Problem x, page 24.) 

The 1st. of the above rules is convenient when the 
terms of the fractions are small numbers, but the 2nd. is 
otherwise to be preferred, as it always gives a denomina- 
tor which is the least possible. Other methods of finding 
a common denominator will occur to the student, after 
further practice. 

If any of the fractions to be reduced to a common de- 
nominator be compound^ they must first be simplified. 

37. Reduce |, xj, -^ and y| to a common denomi- 
nator. 

In this example, the least common denominator is found 

to be 840. Then the several numerators of the common 

denominator are found as follows. 

8404- 8=105, and I05X 6 = 525. •flns. |=|fg 

840-5-12= 70, and 70X11=770. i5=H§ 

840^14= 60, and 60X 9 = 540. A=4i8 

840-f-15= 66, and 56X13 = 728. iT=fH 

38 Reduce ^\, -fj and ^^ to a common denominator. 

39. Reduce |, iy, 5 and |to a common denominator. 

40. Reduce ^ and ^f to a common denominator. 
4f' Reduce ^ and ^ o( ^ to common detvoxv\««L\ot- 
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CASE IX To reduce a complex fraction to a simple 
fraction. 

RULE. If the numerator or denominatorj or bothj be 
whole or mixed numbersj reduce them to improper frac' 
tions: multiply the denominator of the lower fractipn into 
the numerator of the upper j for 'a new numerator; and 
multiply the denominator of the upper fraction into the 
numerator of the lower, for a new denominator. 

42. Reduce 3T ^<> ^ simple fraction. 

43. Simplify each of the foUowmg complex frjictions. 

i. "A. ^. 2i. ?1. 61. 2j. 

I 5 8 5i 4K 7 A If 

•^ ^ ADDITION OF FRACTIONS. 

>• 

Fractions are added by merely adding their numera- 
tors, but they must be of the same integers; we cannot 
immedihtely add together | of a yard and | of an inch, 
for the same reasons that we cannot immediately add 
together 5 yards and 3 inches. They must, also, be of 
the same denomination; we cannot immediately add to- 
gether /ouHA^ snd fifths. 

RULE. Reduce compound fractions, (if there be any), 
to simple fractions, and reduce all to a common denomi* 
nator; then add together the numerators, and place their 
sum over the common denominator, ff the result be an 
improper fraction, reduce it to a whole or mixed number. 

44. Add together, 3^, |, 8| and |. 
TBy operations not here "de- 
noted, we find the common de- 
nommator to be 360; and also 
find the severed new numerators- 
The sum of the fractions is f§^ 
= 2|^, which, added to the 
whole numbers^ ^ives the total 
sum, 13|^ 



360 

280 

225 

8| 216 

270 



i^m m=mh 



7£ 



^ .-v 
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45. Add together, 9f , 12^^, t*^-! f and 21|. 

46. What is the sum of ^^g + | + ^+f +^? 

47. What is the sum of 19A+| of f +2^V+iV? 

48. What is the sum of i ofi| + 37 + 6^+^^y ? 

49. Find the sum of ^ of a shilling and | of a penny ? 
In this example, first reduce the | of a shilling to pence, 

and the fraction of a penny. 

60. Find the sum of -^ of a gallon and J of a gill. 

51. What is the sum of 5| days and 52^^^ minutes } 

52. What is the sum of ^ of a cwt., 8|lb. and S^-q oz.? 

SUBTRACTION OF FRACTIONS. 

As in addition of fractions we find the sum of their 
numerators, so in subtraction of fractions we find the 
difference of their numerators. 

RULE. If either quantity be a compound fraction^ re- 
duce it to a simple fraction^ and if the two fractions have 
different denominators^ reduce them to a common denom-' 
inator. Subtract the numerator of the subtrahend from 
the numera{or of the minuendj and place the remainder 
over the common denominator. 

When the minuend is a mixed number j and the fraC' 
tion in the subtrahend is greater than that in the minu- 
end, subtract the numerator of the subtrahend from the 
denoifninator, and to the difference add the numerator of 
the minuend; and consider the integer of the minuend 
to be 1 less than it stands. 

It is not always obvious, which of two firactions ex- 
presses the greater quantity. In such case, the fractidns 
are denoted with a character between them J thus, ^ cr> ^; 
and the greater is discovered by reducing them to a com- 
mon denominator. 

53. What is the difference between 24^ and 26 %f 



72 

27 
56 



Here the fraction in the sub- 
trahend is the greater, and we 
are obliged to convert a unit into 
seventy-seconds to obtain a quan- 
tity from which to subtract ^|. 



M. What is the difference between ^ and \^ ? 
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65. 'Perform subtraction on if a> •J^'* 

56. What will remain if 51^ be taken from 84| ? 

67. Subtract iof| from 36^. 

58. What is the difference between 4-^ and 10-^? 

69. What will remain if f of ^ be taken from a imit ? 

60. What b the difference between 7^ and ^i ? 

61. 4f — ^ of J of f is equal to what quantity? 

MULTIPLICATION OF FRACTIONS. ' 

The following rules for multiplication of fractions, are 
based on the Propositions i, and 11, stated in page 37. 

CASE I. To mtdtiplj a fraction by a whole number. 

RULE. Either multiply the numerator J or divide the 
denominator by the whole number. 

CASE n. To multiply a whole number by a fraction. 

RULE. Multiply the whole number by the numerator^ 
and divide the product by the denominator. 

CASE ni. To multiply a fraction by a fraction. 

RULE. Multiply numerator by numerator^ and denom* 
inator by denominator, for a new fraction. 

When both factors are mixed numbers, it is generally 
more convenient to reduce them to improper fractions 
and then proceed according to the rule under Case iii. 

The effect of multiplying any quantity by a proper 
fraction is, to give in the product, such a part of tlie 
quantity multiplied as the fraction indicates. Thus the 
product must be less than the multiplicand. This effect 
of the operation will appear consistent with the principle of 
imiitiplication, when it is considered, that multipljring any 
number by 1, gives only the same number in the pro- 
d JCt; and, therefore, multiplying by less than 1, must give 
a product less than the number multiplied. 
r^.62. Multiply II by 9. i|X9 = ^|><i-= W=8^ 

^ 63 Multiply 49 by |. (See rule under Case 11.) - 

64. Multiply -/j by f . (See rule under Case iii.) 

65. Multiply 6^ by 3^. (Remark under Rule iii.) 

66. What is the product of ^ by 1^ ^ 
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67. What is the product of 9241 by ^ ? 

68. What is the product of ^^ by ff ? 

69. What is the product of 8^ by 12^^ ^ 

70. Which is the most, | X 66, or, 66 X | ? 

71. What is the product of 294^ by 26.? 

In this example, it will be most convenient to find the 
product of the whole numbers without regard to the frac- 
tion first; then find the product of the fi-action in a sepa- 
rate operation, and, finally, add the two products together. 

72. What is the product of 361 by 34 ^f ? 

73. How many square mches of paper in a sheet that 
is 14|^ inches long, and llf inches wide ? 

DIVISION OF FRACTI6NS. 

The rules for division of firactions, like those for multi- 
plication, are based on Propositions i, and ii. 

CASE I. /jTo divide a firaction by a whole number. 

RULE. Either divide the numerator j or multiply the 
denominator^ by the whole number. . 

CASE 11.^ To divide a whole number by a fraction. 

RULE. J^fultiply the whole number by the denominO' 
tor J and divide the product by the numerator. 

CASE III. To divide a fraction by a fi-action. 

RULE. Invert the divisor^ and then proceed as in muU 
tiplying a fraction by a fraction. 

Observe, that the operation of this last rule is, to mid- 
tiply the denominator of the dividend by the numerator 
of the divisor for a new denominator, and the numerator 
of the dividend by the denominator of the divisor for a 
new numerator. 

Compound fractions are to be reduced to simple ones, 
and mixed numbers to unproper fi-actions, before tlie 
adoption of either of the above rules. 

74. Divide t;'^ by 8. ^^S^t^xS^-^- ^ns 

75. Divide 14 by -]^. (See rule under Case ii.) 

76. Divide ^^ by f . (See rule under Case iii.) 

77. JOiVide the compound fraction ^ of ^ by 6. 
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78. Divide 325 bjr the mixed number 5|. 

79. What is the quotient of fj divided by 13? 

80. What is the quotient of 57 divided hy -^ ? 

81. What is the quotient of ^ divided by fj ? 

82. Divide i^ of ^ by f of ^ off. 

83. What is the quotient of 91 f divided by 15 ? 

84. What is the quotient of 206 1 divided by 9 ^ ^ 

85. How many times is f^ contained in 319 ? 

86. How many times is 19| contained in 99^ ? 

87. How many times | of an mch in -^ of a yard ? 
First, reduce the -^ of a yd. to the fraction of an inch 

88. How many times -f of a gill in 3 barrels ? 

89. Suppose a wheel to be 1 1^ feet in circumference 
how manv times will it roll round m going 39 f rods ^ 

MISCELLANEOUS EXAMPLES. 

In the following examples, all fractions which appear 
m the answers, must be reduced to their value in wnole 
numbers of lower denominations, whenever there is op- 
portunity for such reduction. 

90. What distance will a car run in 9| hours, allowing 
'''its velocity to be 23 1 miles an hour ? . .- 

91. Suppose a car wheel to be 8 feet 7 inches in cir- 
-^cumference, how many times will it turn round in running 

46 J miles? -i/^/ > , • ' 

92. If 3 1 cwt.^ of sugar be taken from a*hogshead con- 
taining 14cwt. Iqr. 6^ lb., how much will remain in the 
hogshead? . ; • ^ , 

93. What is the sum of 16f cwt., 7cwt. 3qr. Sjlb., 
2T. 19|cwt., 2cwt. l^qr., and J of a ton? • 

- 94. A farmer owning 132| acres of land, sold 46 A. 
3R. 12 r. How much land had he remaining ? 
/ 95. What is the value of af6f acres of land, at $47| 
per acre ? . 

96. What is the value of 15 J barrels of flour, at 
' $4.62^ per barrel ? 
\ . 97. What is the value' of a load of wood, containing 
' 6 feet, [f of a cord,] at $ 5.25 per cord ? Or, what is | 
of $5.25? Or, $5.26Xf=? 

\ , •■■■■ J 



i 



sj 



48 ARITHMETIC. X 

y98. How much land is there m a square lot, measuring 
354^ rods on every side ? (See page 28.) 
^ 99. What quantity of land in a lot, which is 6d^ rods 
long and 47 J rods wide } 

100. What quantity of wood is there m a pile, 14^ 
feet long, 3^ ^et wide, and 6-x\ feet high ? 

101. Suppose a lot of land to be 6 ^^ rods wide, how 
long must it be, to contain 1 acre? (See Pros, v, page 
21. Consider that 1 acre contains 160 rods.) 

.. 102. What quantity of loaf sugar must be sold at 19^ 
cents per pound, that the price shall amount to $ 524 } 

103. What cubical quantity of earth must be removed, 
in digging a pit, 13^ feet deep, 12^ feet long, and 9f 
feet wide } 

104. What quantity of hewn timber is there in a stick 
that is 12^ feet long, 2\ feet deep, and \\ foot wide } 

*^105. Suppose a stick of timber to be 1^^^ foot deep, 
and 8 inches wide; what must be the lengtli of the stick, 
in order that its quantity shall be 1 ton of hewn timber } 
(See Prob. viii, page 22. Consider a ton as the pro 
duct of three factors.) 

j 106. Suppose wood to be piled on a base 18 feet long 
and 7| feet wide, what must be the height of the pile, to 
contain ^\ cords .^ 

107. What quantity of molasses in 4 casks, containing 
severally, 65^ gal., 31|gal., 27y\gal., and 68^ygal..? 

108. What IS the cost of 486 1 bushels of corn, at 62^ 
cents ^er bushel } 

109. Suppose 6 1 gallons to have leaked from a hogS« 
head of wine, what is tlie value of the remainder of the 
wine, at 87^ cents per gallon .^ 

110. How many botUes, each holdbg 1^ pint, are re- 
quired for bottling 3 barrels of cider } 

111. Suppose ^\ gallons of cider to have evaporated 
from a barrel; what number of bottles, each holding Ipt. 
3jgi.? will be required to bottle the remainder? 

112. What is the value of 142^ tons of coal, at 7| 
dollars per ton ? 

113. What is the value of | of a bushel of wheat, at 
the rate of | of a dollar per bushel ? [ | X J = ? ] 
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jfSj IM. If 1 hogsbead [63 nd.] of mohssas cost #96} , 

I vkat is the coat of 1 gdkm r 

} 115. What is the cost of 7hhd. 6^ gal. molasses, at 

111^ cents per gallon ? 
116. What is the cost of 25 fttrds 3 ^quarters of rib- 
bon, at 19^ cents per yard ? 

117. If 5^ cords of wood cost $26|, what is the cost 
ofl cord? 

118. What is the yahie of 16f tons of hqr, at 11 1 
dollars per ton? 

dl9. What b the value of 1 lb. 6oz. 12dwt. of silyeri 
at 20^ cents per pennyweight ? 

120. If 16| yards of broad*cIoth cost $86.24, what 
is the cost of 1 yard ? 

121. At 5s. 3^d. per yard, what is the cost of 78f 
yards of cambric, m pounds, ^shillings, and pence ? 

122. If 492| yards of cloth cost £68 4s. lOd., what 
is the cosH of 1 yard ? 

123. If 18| yards of cotton cost 12s. 9d., what is the 
cost of 1 yard ? 

124. What is the value of 5768ilb. of coffee at lOf 
pence per pound ? 

125. At what price per pound must I sell 432^ pounds 
of coffee, in order to receive £27 3s. for the whole ? 

126. If £448^ be equally divided among 76 men, 
what will each man receive ? 

127. If ^ of a yard of Qloth cost $ 3, what is the price 
ofl yard? Or, $3-f-^ = ? 

128. If 7^ barrels of apples cost $21^, what is the 
cost of 1 barrel of the apples ? 

129. If 4| gallons of molasses cost $2|, what is the 
cost of 1 quart ? 

130. If 1^ hogshead of wine cost $260|, what is the 
cost of 1 quart ? .. 

131. Bought 5 yards of silk, at $2Jper yard; 15| 
yards of ribbon, at 12^ cents per yard; 17 pairs of gloves, 
at G8\ cents per pair; and 16^ yards of lace, at $3^ per 
yard. What is the whole cost ? 

132. Bought 6 J pounds of tea, at 87 ^ cents per pound; 
15 J pounds of sugar, at 11^ cents per pound; 13 J pounds 

S 
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of cofiee atlSJ^ cents "per pound; and 16^ gallons of 
molasses, at j- of a dollar per gallon. What is the whole 
cost? 

133. Bdught 9^ barrels of cider, at $2^ per barrel; 
8 barrels of apples, at $ 1| per barrel; 16 boxes of raisins, 
at $2.62 i per box; 23| pounds of almonds, at 14 f cents 
per pound. What is the whole cost ? 

134. Bought 358^ bushels of wheat, at f of a dollar 
per bushel; 420 bushels of rye, at 96^ cents per bushel; 
146;} bushels of corn, at | of a dollar per bushel; and 
651^ bushels of oats, at 23f cents per bushel. What is 
the whole cost? 

135. A purchased of B, 75 1 tons of iron at $9.61^ 
per ton. What quantity of coffee, at 12 i cents per pounds 
must A sell B, to cancel the price of the iron ? 

136. C purchased of D, 1397 hogsheads of molasses, 
at 15 1 cents per gallon; and D, at the same time, pur- 
chased of C, 896J tons of iron, at $9^ per ton. How 
much was the balance — and to whom was it due ? 

137. What is the sum of i4, ^^ , ^, |i, i|, ^f , ^ , 
|,f,^,l^¥.and^of|? 

138. Suppose -^pf iV of t^ ^^ be a minuend, and I 
of f of ^ of ^ a subtrahend; what is the remainder ? 

139. What is the product of ^ of f of | of 100, multi- 
plied by I of I of I of I of 75 ? 

140. What is the quotient of i of | of if , divided by 
|ofi|offofMof|? 

141. Suppose the sum of two fractions to be |, and 
one of the fractions to be 5%; what is the other ? (See 
Problem i, page 20.) 

142. Suppose the greater of two fractions to be 1^9 
and their difference to be ^§ ; what is the smaller fraction ' 
(See Prob. ii, page 20.) 

143. Suppose the smaller of two fractions to be f^, 
and their difference to be ^ ; what is the greater fraction ? 
(See Prob. hi, page 21.) 

144. What are the two fractions, whose sum is f^ , and 
whose difference is 3^7 ? (See Prob. iv, page 21.) 

145. If 1^^ be the product of two factors, one of which 
B ^, what is tlie otlier ^ (See Prob. v, page 21.) 
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146. Siipi)ose ^ to be a dividend, and ^ a quotient; 
what is the divisor ? (See Prob. vi, page 21.) 

147. What must be that dividend, whose divisor is 
II ttid whose quotient is ii (See Prob. ;vii, page 22.) 

148. Suppose the proauct of three factors to be ^ , 
one of those factors being |, and another ^ ; what b tne 
the third factor? (See Prob. viii, page 22.) 

149. A merchant owning tV of a ship, sold ^ of what 
he owned. What part of the whole ship did he sell ? 

150. A merchant owning ^ of a ship, sold |- of what 
he owned. What part of me ship did he still own ? 

151. If I buy -^ of ^ of a ship, and sell f of what I 
bought, what part of the ship shall I have left ? 

The kind of fractions, which have been treated in this 
article, are called Vulgar fracUonsj or Common frae* 
tofu, in distmction from another kind, called Decimal 
fractions, or simplj Decimals. 
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DECIMAL FRACTIONS. ^ 

A DECIMAL rRACTiON IS a fraction whose denominator 
is 10, or 100, or 1000, &c. The denominator of a decimal 
fraction is never written: the numerator is written with a 
point prefixed to it, and the denominator is understood 
to be a unit, with as many ciphers annexed as the nume- 
rator has places of figures. Thus, .5 is -^, .26 is -^, 
•907 is ^^. 

When a whole number and decimal fraction are written 
together, the decimal point is placed between them. 
Thus, 68.2 is 68^, 4.87 is 4^. 

In the notation of whole numbers, any figure, wherever 
it may stand, expresses a quantity ^ as great as it would 
express if it were written one place further to the left . 
and so it is in the notation of decimal fractions — the same 
system is contmued below the place of units. The first 
place to the right of units is the place of tenths; the second 
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of hundredths; the third, of thousandtht; the fourth, of 

ten-thousandths; and so on. 

Ciphers placed on the right hand of decimal figures, do 
not aJter the value of the decimal; because, the figures 
still remain unchanged in their distance from the unit's 
place. For instance, *5, .50, and .500 are all of equal 
value,— they are each equal to ^. But every cipher that 
is placed on the left of a decimal, renders its value ten 
times smaller, by removing the figures oiw3 place further 
from tlie unit's place. Thus, if we prefix one cipher to 
.6, it becomes -05 [xfol 5 ^ ^^ prefix two ciphers, it 
becomes ,005 [y^^] J and so on. 

To READ DECIMAL TRACT 1 ON s^^Enumtrate and read 
the figures as they would bt read if they were whoU num- 
bers y and conclude by pronouncing the name of the lowest 
denomination* 

I* Read the several numbers in the following columns. 
.99 .2008 4.008 24.09 

.064 .00006 6-37002 630.1174 

.0003 ,03796 .99999 6.972479 

.5237 .130009 5.0001 23*797 




2. Write in decimals the following mixed nmnbers- 



326^ 



342 

00071 
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ADDITION OF DECIMALS. 



3. Add the following numbers bto one sum, 
4 70.602+4.06+807.2659- 



161.7 



In arranging decimals for addition, 
we place tenths under tenths, hnn 
dredths under hundredths, &c. We 
then begin with tlie lowest denomi 
nation, and proceed to add the col 
umns as in whole numbers 
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4. What is the sum of 256.94+9121.7+ aS066f 
6. Add together .6517+ 19.2+2.8009 + 51.0007+ 
.00009+22.206+4.732. 

In Federal Money, the dollar is the unit; that b, dol- 
lars are whole numbers; dimes are tenths, cents are 
hundredths, and mills are thousandths. 

6. Add together $18.25, $4.09, $2.40, $231 075, 
$64,207, $50,258, $10.09 and 25cts. 

7. Write the following sums of money in the form of 
decimals, and add them together. $1 and Icent, 37 
cents, $25 and 7 dimes, 65 cents, $15, 9 dunes, 8 mills, 
4 cents and 3 millsj -^q of a mill, $7 and 8 cents, -f^ of a 
mill, 36^ cents, 10 eagles and 25 dollars, and 7 cents. 

SUBTRACTION OF DECIMALS. 

8. Subtract 4.16482 from 19.375. 



19.375 
4.16482 

15.21018 



After placing tenths under tentlis, 
&c., we subtract as in whole num- 
bers. The blank places over the 2 
and 8 are viewed as ciphers. 

9. Subtract 592.64 from 617.23169. 

10. Subtract 48.06 from 260.3. 

11. Subtract .89275 from 12690.2. 

12. Subtract .281036 from 51. 

13. What is the difference between 1 and .1? 

14. What is the difference between 24.367 and 13 ? 

15. What is the difference between .136 and .1295 f 

16. Writ^ 8 dollars and 7 cents in decimal form, and 
subtract therefrom, 48 cents and 1 mill. 

17. Subtract 9 dimes and 6 mills from 15 dollars. 



MULTIPLICATION OF DECIMALS. 

Multiplying by any fraction, is taking a certam part of 
the multiplicand for the product; consequently, multiply- 
ing one .fraction by another, must produce a fraction 
smaller than either of the factors. For example, t^X ^ 
=^TJ%5 or, decimally, .4X.3=.12. Hence observe, 
that the number of decimal figiu-es m any product, mvsi^ 
5* 
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be equal to the number of decimal figures in both the 
factors of that product, 

RULE. Multiply as in whole numbers; and in the 
product^ point off as many figures far decimals^ as there 
are decimal places in both factors. If the number of 
figures in the product be less than the number of decimal 
places in both factors^ prefix ciphers to supply the defi- 

18. Fmd the product of 658 by ,249. 7.06 by 3.6§. 
~ 393 by 5*62. .146 by .244. 

658 7.06 593 .146 

.249 3.65 5.62 .244 



5922 3530 1186 684 
2632 4236 3558 684 
1316 2113 2965 292 



173.842 25.7690 3.33266 .035624 



i 



19. Multiply 428 by .27; iliat is, find .^7 of 428 

20. What is the product of 3,067 by 8.2 ? 

21. What is the product of .6247 by 23 i 

22. >Vliat is the product of .099 by .04 } 

23. What is the product of .113 by .0647 > 
24* What is 7.03 X .9 X 31.6 X 28.758 = ? 

25. Multiply 9 dolls. 7ct5. 6 mills [9.076] by 46. 

26. What cost 28 yards of cloth, at $7,515 per yd.? 

27. What cost 15.9yd. of cloth, at $9,427 per yd.? 
28* What cost 275 lemons, at 9 mills apiece ? 

29. At 7 cents and 3 mills per yard, what is the value 
of 18704 yards of satin ribbon ? 

30. What is the value of a township containing 305 1 9*75 
acres of land, at 4 dolls. Sets, and 5 mills per acre ? 

31. What is .06 of 1532 dollars? Or, what is the 
product of 1532 multiplied by .06 ? 

32. What is 03 of 476 dollars and 78 cents ? 

33. If an insurance office charge .015 of the vakjeof a 
house for insuring it against fire, what will be the expense 
of insuring a house, valued at $437.25 } 

34. Multiply 26.000375 by .00007. 
35* What is the product of 3.G29S1 by 10000. 
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The learner ifffl percehre, that aiijr decimal number ia 
auildpfied fay 10, 100, 1000, &c., bj merely removing 
Ae deeknd pomt as many places to the ridit hand as there 
«e cqph^ps m the multipher. Thus, 6.l5 X 10 "= 62.5. 
<.S5X 1000 = 6250. 

DIVISION OF DECIMALS. 

It has been shown, m multiplication of decimals, that 
diere must be as many decimal places in a product as 
there are in both its factors; and it follows, that, in divi- 
sion of decimals, there must be as many decimal places 
in the divisor and quotient together, as there are m the 
dividend. Therefore, the number of decimal places in 
the quotient must be equal to the difference between the 
number of decimal places in the dividend, and the num- 
ber of decimal places in the divisor. 

RULE Divide as in whole numben; and in the quO" 
Hentj point off as many figures for deudmals, as the aeci" 
mal places in the dividend exceed those in the divisor; 
that is, make the decimal places in the divisor and quotient 
counted together, equal to the decimal places in the divi- 
dend. 

If there be not figures enough in the quotient to point 
offy prefix ciphers to supply the deficiency. 

When there are more decimal places in the divisorj 
than in the dividend^ render the places equal, by annex' 
ing ciphers to the dividend, before dividing. 

After dividing all the figures in the dividend, if there 
he a remainder, ciphers may be wanexed to it, and the 
division continued. The ciphers thus annexed, must be 
counted with the decimal places of the dividend. 

36. How many times is 67.2 contained m 2406.976 ? 
57.2)2406.976(42.08 

87. What is the quotient of 11.7348 by 254 ? 

254)11.7348(.0462 

88. What is the quotient of 4066.2 by .648 ? 

648)4066.200(6275 



.81)3.672(4.5333+ 
324 

432 
405 

270 
243 

270 
' 243 
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39. What is the quotient of 3.672 by .81 ^ 

The sign of additiofij of 
morey here shows, that the true 
quotient is more than the pre- 
ceding figures express. We 
might continue tne division, 
but we should never arrive at 
a complete quotient. For the 
piu^oses of business, it is sel- 
dom necessary to extend the 
quotient below thousandths; 
but, in the following exercises, 
those quotients that do not 
terminate, may be extended to 
millionths. 

40 How many times is 4.72 contained in 637.531 f 

41. What is the quotient of 2.7315 by 74 f 

42. What is the quotient of 409.867 by .5806 ? 

43. What is the quotient of 125 by .1045 .? 

44. What is the quotient of 709 by 3.574 ? 

45. What is the quotient of 7382.54 by 6.4252 } ' 

46. What is the quotient of 715 by .3075 ? 

47. What is the quotient of 267.15975 by 13.25 .? 

48. What is the quotient of .0851648 by 423 ? 

49. What is the quotient of .009 by .00016 ? 

50. If 17 boxes of oranges cost jjS 98.29, what is the 
cost of a single box ? 

51. If $550,725 be divided equally among 15 men, 
what will be each man's share ? 

52. If 37.5 barrels of flour be divided equally among 
25 men, how much will each man have ? 

53. If 46.75 yards of cloth cost $251,702, what is 
the cost of 1 yard of the cloth ? 

^ - 54. Divide 3712 by 42; annexmg ciphers to the re- - 
'^"'^ mainders, until eight decimal figures are obtained in the 
quotient. 

65. What is the quotient of 9 divided by 266 f 
In this example it will be necessary to annex a sufli- 
cient number of decimal ciphers to the dividend, before 
the operation of dividing can be commenced. 
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&6. What b the quotient 1 dhrided by 8 ? 

57. What is the quotient of 62 divided bjr 97? 

58. Divide 1 by 3. 3 by 4. 10 by 12. 3 by 1ft. 
2 by 13. 6by26. 14byl5. 40 by 72. 7by599. 

Any decimsJ number b divided by 10, 100, 1000, fcc. 
by merely removing the decimal point as many places to 
the left band as there are ciphers in the divisor. Thus 
14.8-7-10=1.48 14.8 ^lOOOss .0148. 

REDUCTION OF DECIMALS. 

GA£HS L To reduce a vulgar fraction to a decimal. 
RULE. Divide the numerator by the denaminatOTj and 
tiU ^wftieni ftill he the deeimai. 

59. Reduce f to a decimal. 



Decimal ciphers are here annexed 
to the divRend as directed in the 
rule for division of decimals. 
60. Reduce the fractions i,|, ^, f, ^, i|, ^, 
and Y^Kj IQ decimals. 



8 )7.000 
.875 Ans. 



61. Simplify I of -^9 and reduce it to a decimal. 

62. Reduce ^ of f of ^ to a decimal. 

63. What IS the decinud expression of 247-^? 

64. Reduce f , -ft) and -^ to decimals. 

The learner will discover, that the above fractions, f , 
•ft , and -X cannot be reduced to exact decimal expres- 
sions. The quotient of 2 by 3 is .6666, &c., contmually. 
The quotient of 2 by 11 is .181818, &c.; the same two 
figures being repeated continually. The quotient of 1 by 
27 is .037037, &c.; the same <Aree figures bemg repeated 
contimrally. Decimals of this kmd are treated m the 
next Article, under the head oi Infinite Decimals. For 
most purposes, however, three or ^otir decimal pkces will 
express any fraction with sufficient accuracy, unless the 
integer of the fraction is of very high value. 

CASE II. To reduce a decimal to a vulgar fraction. 

RULE. Write the decimal denominator under the dee* 
ima2, and erase the decimal point: view the expreesum 
a$ a vulgar fractiony and reduce it to its lowest urm$. 
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65- Reduce .4376 to a vulgar fraction. 

AB75 =^^o^^o ; and to reduce this fraction to its lowest 
terms, we divide the terms by their greatest commoQ 
measure, which is 265. The result is, ^. 

66. Reduce *37o to a vulgar fraction* 

67. Reduce ♦76482 to a vulgar fraction. 
6S^ Reduce * 5 10505 to a vulgar fraction* 
69* Reduce .1084058 to a vulgar fraction. 

70. Reduce .04608128 to a vulgar fraction, 

/ CASE III. To reduce the lower denominations of a 
compound number to the decimal of a higher denomina- 
tion. 

RULE. Reduce the given quantity to a vulgar fraction^ 
(as taught in page 40), th$n reduce the vulgar fraciioifk 
to a decimah 

The decimal t|uot]enls which do not terminate, maj} 
in the examples of tliis case, be extended as low as the 
seventh place. 

71. Reduce 13s. 6d. 3qr. to the decimal of a ^• 

72. Reduce 2qr, 141b. to the decimal of a cwt, 

73. Reduce IR. 14 rods to the decimal of an acre, 

74. Reduce 13 dwt. 16 gr, to the decimal of a pounds 
Troy weight. 

75. Reduce Ipk. Ipt. to the decimal of a bushel* 

76. Reduce Ibl. to the decimal of a tun of wine. 
77 Reduce 4yd. 6 in. to the decimal of a mile. 

78. Reduce 5 square yards to the decimal of an acre, 

79. Reduce 14 cubic feet to the decimal of a cord. 

80. Reduce 21 h. 50 m. 31 s* to the decimal of a year. 

81. Express £19. 13s. 9^d. decimally^ making the 
£ the unit, and the *. and d. a decimal, 

82. Reduce 17hhd. 9gal. 3qt. Ipt. to a decimal ex* 
pression; the hogshead being the unit. 

83. Reduce 15 tons, 1 qr. 14 oz. to a decimal expres- 
sion; the ton being the unit. 

84* Reduce 4 miles, 7 fur. 9r. 3yd. 6 in* to a decimal 
l^rossion; the mile being the unit. 

Reditce25rods,19yd.7ft. 115in., square measure^ 
» i 4itiinil expression; ^e rod being the unit. 
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86. What is the value of 41 6 gal. 3qt. 1 [t. of wine, at 
1 1.359 per gallon? 

In this example, first reduce the quantity of wine to a 
decimal expression, — the eallon being the unit — and then 
multiply this quanti^ into the price of 1 gallon: the answer 
wOl be $566,533-1— ^The following examples in this 
case are to be performed in like manner. 

87. What is the value of 57yd. 2qr. 3 na. of cloth, at 
$6.78 per yard? 

88. What is the value of 748^ yards of ribbon, at 9 
tents 8 mills [.098] per yard ? 

89. What is the value of 5741 yd. 3qr. of tape, at 7 
mills [.007] per yard ? 

90. What is the value of 4cwt. Iqr. 191b. of raisins. 
It $ 12 per hundred-weight ? 

91. What is the value of 32 ha J. v22gal. of molasses, 
at $ 19.22 per hogshead ? -V^ 

92. What is the value of 3pk. 7qt. of com, at 75 cents 
per bushel ? 

93. What is the cost of 15E.e. 4qr. 3na. of linen, 
at $1.15 per ell? 

94. What is the cost of 7 A. 2R. 38 r. of land, at 
$€4.50 per acre ? 

95. What is the cost of 28 square rods and 260 square 
feet of land, at $84.25 per rod ? 

96.' What is the cost of 291b. 6oz. 8 dr. of indigo, at 
$3.T5 per pound? 

97. What is the cost of 4qr. 3na. of thread lace, at 
$4.50 per French ell.? 

98. What is the value of 7 lb. 10 oz. 18 dwt. of copper, 
at 27 cents per pound ? - 

99. What js the value of U oz. 19 dwt 23 gr. of silver 
at $ 15.25 per pound ? 

CASS IV. To reduce the decimal of a higher denomi- 
nation to its value in whole numbers of lower denomina- 
tion. 

RULE. Multiply the decimal by that number of the 
next lower denomination which makes a unit of the high' 
er, and the product will be of the lower denomination 
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Proeted in Uke manner vfith the deeimal in each ttie- 
eeeding product. 

100. Reduce .769 r. to its value in yards, feet, and 
inches ; that is, change .769 of a rod to yards, &c. 

There are 5^ times, or 5.5 times 
as many yards as rods in any quanti^, 
whether that quantity be a whole num« 
ber or a decimal: therefore, we mul- 
tiply the decimal of a rod by 5.5, and 
the product is 4.2295 yards. We 
then multiply .2295 of a yard by 3, to 
find the feet; but there is not a whole 
foot in this decimal, and we proceed 
to find the inches. The whole result 
is, 4yd. Oft. 8.262 in. 
775 £ to its value in shillings, &c. 
625 s. to its value in pence and fiurthings. 
Troy, to oz., dwt., &c. 

&c. 



.769 
5.5 

5J646 
3845 

4.2295 
3 

.6885 
12 



8.2620 

101. Reduce 

102. Reduce 

103. Reduce .46941b. 

104. Reduce .624 cwt. to its value in qr., lb. 

105. Reduce .0653 mile to its value in yd., &c. 

106. Reduce .3875 A. to its value in R^ and rods. 

107. Reduce .0098 ton to its value in lb., oz., and dr. 

108. Reduce .2083hhd. to its value in gallons. 

109. Reduce .467 cwt. to its value in qr. lb. &c. 

110. Reduce £741.687 to its proper expression, in 
pounds, shillings, pence, and farthings. 

111. Reduce 84.704 miles to its proper expression^ 
in miles, furlongs, rods, yards, &c. 

112. Reduce 50.742 A. to its proper expression, in 
the several denominations of square measure. 



EXCHANGE OF CURRENCIES. 

Before the adoption of the Federal currency, merchants 
m this country, kept their accounts in the denominations 
of English money. The value of the Pound, however, 
and consequently the value of its subdivisions, was vari- 
ous: that is, a pound, and consequently a shilling, signified 
a greater value of money in some of the states, than in 
others. Accounts are now Jkept, in Federal money, and 
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its denominations are generaDy used in stating prices. In 
some sections of the country, however, pnces are fre- 
quently mentioned in shillings and pence — a custom which 
IS inconvenient, and which ought to he discontinued. 

In New England, Virginia, Kentucky, and Tennes- 
see, -^ of a dolkr is called a shilling. 

In New York and North Carolina, |> of a dollar is 
called a shillmg. 

In Pennsylvania, New Jersey, Delaware, and Mary- 
land, -^ of a dollar is called a shilling. 

In Sojxifi Carolina and Georgia, -^ of a dollar is call* 
ed a shilling. 

In Canadi^^^ of a dollar is called a shilling. 

W 113. Howi^many cents and mills, that is, what decimal 
of a dollar, jn a New-England shiUing ? in 2 shillings ? 
in 3 shillii^ ? ^^ shillmgs ? in 5 shillings ? 

114. How many cents and mills in a New-Tork shil- 
ling? in 2s.? in 3s.? in 4s.? in 5s.? m6s.? in 7s.? 

115. How many cents and mills in a Pennsylvania shil- 
lmg? in 2s.? in 3s.? in 4s.? m 5s.? m6s.? 

116. How many cents and mills in a Georgia shilling ? 
m2s..'^ in 3s.? m4s.? 

117. How many cents are there in a Canada shiUing? 
m2s.? in3s.^ in 4s.? in 5s.? 

To change the old currencies to Federal money. 

RULE. Reduce the poundSy if there be any^ to shil' 
lings. Denote the shilltTigs as units, reduce the pence 
am farthings to the decimal of a shilling, and multiply 
the vfhole sum by that fraction of a dollar which is equal 
to one shilling. 

118. Change 13s. 6d., of the old currency of New 
England, to Federal money. 

119. Change £42 19 s. 4^d. of the old ciurrency of 
New England, to Federal/money. '/ *^ - ' ^ v^ « *^ 0'^ 

120. Change 13s. 6 d., of the^jJjC&irrency pf ^Jj^eF 
York, to Federal money. '^ ■ > ' • -i- — 

, 121. Change £25 17s. »|d., of the old currenc^W< 
New York, to Federal monBjy. f 

6 
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122. Change Ifis 11 d., of the old currency of Penn* 
sylFania, to Federal money. 

123. Change £14 7 s. 6^d. of the old currency of 
Pennsylvania, to Federal money. 

124. Change 16s. lOd., of the old currency of Georgia, 
to Federal money. 

125. Change £54 12s. ll^d., of the old currency 
of Georgia, to Federal money. 

126. Change 17 s. 6d., of the currency of Canada, to 
Federal money. 

127. Change £21 9s. 3|d., of the currency of 
Canada, to Federal money. 

128. What is the value, m Federal money, of 9 New 
England shillings } 9 New York shillings ?- 9 Pennsyl- 
vania shillings i 9 Georgia shillings ? 9 Canada shillings ?^ 

I- MISCELLANEOUS EXAMPLES. 1| * 

Any vulgar fraction, which shall appear in the following 
examples, must be reduced to a decimal; and the lower 
denominations of compound numbers must also be reduced 
to decimals, before they are brought into operation. No 
decimal need be continued lower than six places. An 
swers to be given in decimals^ 

129. What is the sum of 6 tons 18cwt. Iqr., 5cwt. 
3qr. 21b., 4.093825 tons, 2qr. 27 lb., 8cwt. 2qr. 4lb., 
and 17 tons 5cwt. Oqr. 191b..'* 

130. What is the difference between 2.90843 hhd. 
and 4hhd. 47 gal. 3qt. Ipt. of wine.** 

131. What is the cost of 15.179 yards of broadcloth, 
at $ 6 per yard } 

1 32. If 57 yards of clotli cost $ 197, what costs 1 yd. ? 

133. What is the cost of 28 yd. 3qr. of cloth, at $ 7.55 
per yard } 

134. If 18yd. Iqr. of cloth cost $91.16, what is (he 
cost of 1 yard } 

135. What is the cost of 25cwt. 2qr. 20 lb. of hops, 
at $4.96 per hundred weight? 

136. What is the cost of 24hhd. 15gal. of molasses, 
ftt $25.36 per hogshead ^ 
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137. What is the cost of 256 jd. 3qr. of ribbon, at 
B cents 5 mills [ 085] per yard ? 

138. What is the cost of 24^ yards of ribbon, at 7 
cents per yard ? 

139. What is the cost of 3qr. 2na. of broadcloth, at 
$10.35 per yard? 

140. What is the Cost of 1 fir. 7 gal. 3qt. of beer, at 
$ 3.50 per firkm? 

141. What is the value of 23 grains of silver, at $ 14 
per pound, Troy ? ^ 

142. What is the value of 25 Square rods of land, at 
$75 pes^cre? 

143. If $238.86 be divided equally among 18 men, 
what will each man receive ? 

144. If $775 be divided equally among 8 men, what 
will each man receive ? 

145. If a man travel 73.487 miles m 15 hours, what 
distance does he travel m 1 hour ? 

146. What is ^ of 1 142.26 ? 

The result will be the same, whether we divide 1142. 
26 by the denominator 8, (which is multiplying by ^), 
or, reduce Ij^a decimal and multiply this decimal into ' 
1 142.26. The former method is to be preferred; and 
the learner is here Reminded, that the product of any 
decimal will be such u fractional part of the multiplicand 
as the decimal indicates. 

147. What is .125 of 1142.26 ? 

148. What is \ of 2.565 ? (Divide by 6). 

149. What is .6 of 2.565 .? (Multiply by .6). 

150. What is ^ of 1999.2 ? 

151. What is .56 of 1999.2 ? 

152. What is Oj of 387.65? 

153. What is .135 of 387.65 ? 

154. What is ^^ of 37241 dollars ? 

155. What is .06 of 37241 dollars ? 

156. Suppose I have $5872, and pay away .06 of it; 
how much snail I have left ? 

157. A owes B $430.40 to be paid in 10 months; 
but B relinquishes .05 of the debt for having it paid im- 
mediately. How much does B relinquish ? 
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158. C borrowed of D, $72.85, agreeing to pay ii in 

16 months, increased by .03 of itself. What was the 
amount to be paid ? 

1 59. What wiD it cost to insure a house, worth $ 2500, 
against the danger of fire, for one year, the price of in- 
surance being »025 of the value of the house ? 

160* Suppose I purchase a ship for $12900, and sell 
It at an advance equal to .019 of the cost; for how much 
do 1 sell it ? 

161. How many gallons of wine can be purchased for 
$74, at $1.37 per gallon.? 

1C2. How many pounds of raisins can be bought for 
$9, at 16 J cents per pound ? 

163. If a man travel 5.335 miles in 1 hour, in how 
many hours will he travel 166 miles ? 

164. If 18 bushels 3 pecks of wheat grow on 1 acre, 
how many acres will produce 396 bushels ? 

165. If 3 shillings will pay for 1 bushel of barley, how 
many bushels, will 26 shillings pay for .'' 

166. If 5 s. 8d. will pay for 1 bushel of wheat, how 
many bushels will £l 1 pay for .? 

167. If 8s, 3d. will pay for 1 galloa of winej how 
many gallons will JS 18 pay for i 

168. What is the value, m Federal money^ of £2 17 s- 
Bd., of the old currency of New England? 

169. If I buy 230 pelts, in Canada, at 4s. 3d. apiece, 
for what amount Federal money must T sell the whole, 
in the United States, in order to ^rni jjJ36.15 ? 

170. How many square feet in a floor, that is 18.63 
feet long, and 1 4 ft- Sin. wide ? 

171. How many square feet in a board, that is 16 ft. 
5 in. long, and 11 inches wide.-* 

172. How many cubic feet in a box, that is 4ft. 6 in. 
long, 3ft. 2in. deep, and 2 ft. 9 in,' wide ? 

173. Goliath is said to have been 6^ cubits high, each 
cubit being 1 foot 7,168 inches* What was hi^ height 
in feet ? 

174. How many square feet of paper will it take to 
cover the walls of a room, diat is 18ft* 9 in, long, 14ft 
6 in wide, and 9ft. Sin. high? 
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175- Suppose a man's property to be worth $6520, 
and his tax to be .02 of the value of his property; how 
much is his tax ? 

176. If a man earn one dollar and one mill per day, 
how much will he earn m a year ? 

177 What is the cost of three hundred seyenty-fivt 
thousandths of a c(Mrd of wood, at four dollars per cord ? 

178. A has nine hundred thirty-six dollars, and'B hat 
five dollars, three dimes and one mill. How much mort 
money has A than B ? 

179. A trader sold 4 pieces of cloth — the first con 
tained 86 and 3-thousandths yards; the second, 47 and 3 
tenths yards; the third, 91 and 7-hundredths yar|)s; the 
fourth, 22 and 9-ten-thousandths yards. What did the 
whole amount to, at $ 7 per yard ? 

180. A has $31.32, B has $57|, C has $104|, and 
D has $ 95 ^ ; and they a^ee to share their money equally. 
What must each relinqmsh, or receive ? 

181. Suppose a car wheel to be 2 feeg^f inches in 
circumference; how many rods will it ran, in turning 
round 800 times ? 

182. If a cajMfun 1 mile in 3 minutes and 9 seconds, 
in what time wuT it run 18 miles ? 

183. Suppose the sum of two certain quantities to be 
1, and one of those quantities to be .8036, what is the 
other .^ (See Prob. i, page 20.) 

184. Charles and Joseph together have $4.33; of 
.which Charles's share is 17 shillings and 3 pence. What 
is Joseph's share ? 

185. Suppose .08 to be the difference between two 
quantities, and the greater quantity to be 80; what is the 

mailer ^ (See Prob. ii, page 20.) 

186. There is a field, 5.864 acres of which is plantdB 
with com, and the rest, with potatoes. There is 2 A. 
SR. lOr. more of corn than potatoes. How much is 
planted with potatoes ? 

187. Suppose 7426. 1 to be the difference between two 
quantities, and the smaller quantity to be .93; what is the 
greater? (See Prob. hi, page 21.) 

188. Henry has $ I 355 more money than William' 

6* 
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mdWdlmn has 19s. 10 ^d.. New England currency- 
How much has Henry ? 

189- What are the two quantities whose sum is 290. 
009, and whose difierence is .99? (See Prob. iv, 
page 21.) 

190. If a horse and chaise cost $437.25, and the 
chaise cost $67.08 more than the horse, what is the cost 
of each ? 

19L Suppose 15675.266547 to bo the product of 
some two factors, one of which is 27.081; what is tha 
otlier? (See Prob. v, page 21.) 

192. If a board be 1ft. 9 in. wide, how long must it 
be, to contain 26.5 square feet of sm-face ? 

193. Suppose 566.916128724 to he a dividend, and 
108.273 the quotient; what is the divisor? (See Prob. 
VI, page 21.) 

194. 4397.4 pounds of beef was equally divided among 
a number of soldiers, and each soldier received 3.49 
pounds* Horn many soldiers were there ? 

195. Suppose .025 to be a divisor, and .045 the quo- 
tient; what is the dividend ? (See Prob. vii, page 22.) 

196. Such a quantity of bread wa% divided equally; 
among 13 sailors, as allowed each sailor 1.236 pounds- 
How many pounds were divided? 

197. If the product of three factors be 70.4597, tha 
first of those factors being 3.91, and the second 3.5, what 
is the third? (See Prob. vhi, page 22.) 

198. What must be the depth of a pit, that is 8 ft. 5 in. 
long, and 4ft. 3 in. wide, in order that it shall contain 
231 cubic feet? (Consider 231 as a product.) 

199. Suppose the bottom of a wagon to be 9 feet long, 
and 4ft. 3in, wide; how many feet high must wood ba 
piled in this wagon, in order that the load shall contain 
1 cord ? (View the cubic feet in a cord as a product.) 

200. Suppose wood to be pOed on a base, 15 ft. 6iJi, 
long, and 7 ft. 9 in, wide, what must be the height of tha 
pile, to contain 16 cords ? 

201. If a stick of timber be 1ft. 9]n. wide, and 1.4 ft- 
[.deep, what must be its lengthy in order tlmt the stick 
~sha}} contain 1 ton ? 
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XII. 
INFINITE DECIMALS. 

hBUaen, who are preparing for commercial bwiik'w, and who do aoi iiifij 
tB proaeciite an extensive course of mathematical studiei, may omit tliia article, 
vu proceed immediately to Art. XIU. 

Iki^inite decimals are those which are understootl 
to be indefinitely continued; either by one and the same 
figure perpetually repeated, or, by some number of 
figures perpetually recurring in the same order. For 
example, .444444, &c. .26262626, &c. .067067057, 
&c. .134913491349, &c. Decimals of this kind result 
firom divisi<Hi, when the div/sor and dividend are prime 
to each other, and the divisor contains prime numbers 
other than those contained in 10; that is, other than 2 
and 5. 

. An infinite decimal which is continued by the repetition 
of a single figure, is called a repeating decimal; and tlie 
repeated figure is called the repetend. 

An infinite ^cimal which is continued by the repetition 
of more than one figure, -is called a circulating decimal; 
and the repeated period of figures is called the circulate^ 
or compound repetend. 

When other decimal figures precede the repetend or 
circulate, the decimal is called a mixed infinite decimal. 
For example, .8476666, &c. .38171717, &c. 

A single repetend is distinguished by a point over it, 
thus, .3, which signifies .33333, &c. A compound re- 
petend is distinguished by a point over its first, and last 
figure, thus, .849, which signifies .849849849, &c. 

Similar repetends — whether single or compound — 
are those which begin at the same place, either before or 
after the decimal point. For example, .13 and .72 are 
similar; also, .264 and .9038 are similar; also, 3.64 and 
7.36 are similar. 

Disrimilar repetends are those which begin at differe 
places. For example .6127 and .405 are dissimilar* 
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Canierminous repetends are those which end at the> 
same place. For example, .749 and .506. 

Similar and conterminous repetends are those which 
begin and end at the same places. For example, .1308 
and .4012. 

Any quotient contmued by annexing decimal ciphers 
to the dividend, is known to be infinite, whenever a re- 
mainder occm's, that has occurred before; and the repe- 
tend is known to consist of those quotient figures which 
succeed the first appearance, and precede the second 
appearance of the recurring remainder. It may also be 
observed, thM every quotient which does not terminate, 
must, at some place, repeat or circulate. This truth ii 
evident from the consideration, that the several remain- 
ders, which precede their respective quotient figures, 
must all be within the series of numbers, 1, 2, 3, 4, and 
so on, up to the number of the divisor. Therefore, it is 
impossible tliat the number of partial divisions in any 
operation shall equal the number indicated by the divisor, 
'without 'the recurrence of some one of the remainders. 



REDUCTION OF INFINITE DECIMALS. 

CASE I. To reduce a repetend to a vulgar fraction. 

The observations which lead to the rule are as fol- 
lows. If 1, with ciphers continually annexed, be di- 
vided by 9, the quotient will be Is continually; that is, 
if ^ be reduced to a decimal, it will produce the repetend 
.i: and since .1 is the decimal equ^ to ^, .2=f , .3= 
I, .4==^, and so on, up to .9=| or unity. Therefore, 
every single repetend is equal to a vulgar fraction, whose 
numerator is the repeating figure, and whose denominator 
is 9 Again, if i^ be reduced to a decimal, it becomes 
.6i; and since .01 is the decimal equal to ^, .02=^, 
.03—^, and so on, up to .99 = fy or unity. Again, 
if ^, be reduced to a decimal, it becomes .001, and 
since .001 is the decimal equal to -^^ .602=^fy, 
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•003:3s^^, and so on. This correspondence exists 
umVersdly; and, therefore, any circulate — not containing 
an mteger — is equal to a vulgar fraction, whose numera- 
tor is the circulating figures, and whose denominator is 
denoted by as many 9s as there are places in the circulate. 

RULE. Make the repetend the numerator ^ and for the 
denominator take as many 98 as there are figvree in the 
repetend. 

When there are integral figures in the repetendj a 
number qf ciphers equal to the number of integral figures 
must be annexed to the numerator. 

1. Reduce .6 to a vulgar fraction. 

2. Reduce .037 to a vulgar fraction; giving the frac- 
tion in its lowest terms. 

3. Reduce .123 to a vulgar fraction. 

4. Reduce .142857 to a vulgar Section 

5. Reduce .769230 to a vulgar fraction. 

6. Reduce 2.37 to a vulgar fraction, 

CASE II. To reduce a mixed infinite decimal to a 
vukar firaction. 

Observe, that a mixed infinite decimal consists of two 
parts — the finite part, and the repeating part. The finite 
part may be reduced as shown m Art. xi. Case i; and 
the repeating part, as shown m the first case of this article; 
observing, however, to reckon the value of the fraction 
obtained from the repeating part ten times less for every 
place occupied by the finite figures. For examine, the 
decimal .26 is divisible into the finite decimal .2, and the 
repetend .06. Now .2=^%, and .6 would be-=f , if 
the circulation began immediately after the place of units; 
but since it begins after the place of tenths, it is ^ of -^^ 
«=/^. Then, .26 is equal to -ft+^^if +^'5=f^- 

RULE. To as many 9s as there are figures in the 
repetend^ annex as many ciphers as there are finite places^ 
for a denominator. Then^ multiply the same number 
of 9s by the finite part of the decimal, and add the repe^ 
tend to the product y for the numerator. 
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7. What IS the least vulgar fraction equal to .13? 

8. Reduce .148 to a vulgar fraction. 

9. Reduce .532 to a vulgar fraction. 

10. Reduce .81247 to a vulgar fraction. 

11. Reduce .092 to a vulgar fraction. 

12 Reduce .00849713 to a vulgar fraction. 

CASE III. To make any number of dissimilar repe^ 
tends, similar and conterminous. . 

Observe, that a single repetend may be represented 
either as a compound rej^etend or as a mixed decimal ; 
thus, .6 =.666 = .66665. Also, a compound repe- 
tend may be represented as a mixed decimal; thus, 
.248 = .24824 = .24824824. Also, a finite decimal may 
be represented as ^ mixed infinite decimal, by annex- 
ing ciphers as repetends; thus, .39=. 390=3966= 
.390000 Hence, two or more decimals, whether repe- 
tends, circulates, or mixed decimals, may be expressed 
with circulating figures beginning and ending togethei* 

RULE. Find the least common multiple of the severml 
numbers of decimal places in the several repetends; 
extend the repetend iohich begins lowest to as many 
places as the multiple has unitSy and make all the othw 
repetends to conform thereto. 

13. Make 6.317, 3.45, 52.3, 191.03, .057,5.3 and 
1 359 similar and conterminous. 

The first repetend has 



6.317= 6.31731731 

3.45 = 3.45555555 

52.3 = 52.30600006 

191.03 =191.03030303 

,057= .05705705 

5.3 = 5.33333333 

1.359= 1.35999999 



3 places; the second, 2; 
the fourth, 2; the fifth, 3; 
the sixth, 1 ; the seventh, 
1. The least common 
multiple of 3, 2, 2, 3, 1, 
1, is 6; therefore the simi- 
lar and conterminous repe- 
tends have 6 places. 



14. Make 9.814, 1.5, 87.26, .083 and 124.09 simiki 

' conterminous. 
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15. Make .32i, .8262, .05, .0902 and 6 s milar and 
conterminous. 

16. Make .531, .7348, .07 .0503 and .749 similar 
and conterminous. 

CASE IV. To find whetlier a given vulgar fraction is 
equal to a finite, or infinite decimal; and, of how many 
l%ures the repetend will consist. 

If we divide unity with decimal ciphers annexed 
[1.0000, &c.] by any prime number, except the factors 
of 10, [2. and 5], the figures in the quotient will begin to 
repeat as soon as the remainder is ] . And since 9999, 
&c. is less than 10000, &c. by 1, therefore, 9999, &c. 
divided by any number whatever will leave for a n re- 
mainder, when the repeating figures are at their period. 
Now, whatever number of repeating figures we have, 
when the dividend is 1 , there will be the same number, 
when the dividend is any other number whatever: for the 
product of any circulating number, by any other given 
number, will consist of the same number of repeating 
figures as before." Take, for instance, the infinite decimd 
.586738673867, &c. whose repeating part is 38.67. 
Now every repetend [3867] being equally multiplied, 
must produce the same product: for though these pro- 
ducts will consist of more places, yet the overplus in 
each, being alike, will be carried to the next, by which 
means ,each product will be equally increased, and con- 
sequently every four places will continue alike. From 
these observations it appears, that the dividend may be 
ahered at pleasure, and the number of places in the 
repetend will still be the same: thus, yi=.09, and ^^ 
or^xX3 = .27. 

RULE. Reduce the vulgar fraction to its lowest termsy 
and divide the denominator 61/ 10, 5, or 2, as often as 
possible. If the whole denominator vanish in dividing^ 
the decimal will be finitCj and will consist of as many 
figures a^ there are divisions performed. 

If the denominator do ■ not vanish^ then by the last 
quotient divide 9999, t$-c till nothing remains: the num^ 



n 
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hercf98 uniy mil shmo the nwnber of places in the repe^ 
tend; which Vfill begin after so many places o/fgures U^ 
tbere were lOSy 5sy or 2s used in dividing. 

17. Is the decimal equal to ^^^ finite, or infinite — sboA 
if infinite, how many places has the repetend ? 

Since the denominator does 
not vanish in dividing hj 2, the 
decimal is infinite: and, as six 
9s are used, the repetend will 
consist of six figures; beginning 
at the fifth place, because four 
2s were used in dividing 

IS. Examine the fraction t^, as above directed. 

19. Exambe the fi-action f , as above directed. 

20. Examine the fi-action ^^ , as above directed. 

21. Examine the fraction ^Vr j ^ above directed. 
22 Examine the fraction |^, as above directed. 



m 

66 
28^ 
14 

7 )999999 
142857 



ADDITION OF INFINITE DECIMALS. 

RULE. Make the repetends similar and contermiAonSy 
and add them together. JXvide this sum by as many 99 
as there are places in As repetend; denote the remainder 
as the repetend of tW^hn^ filling out its places with 
ciphers when it has not as many places as the repetends 
added; and carry the quotient to the next column. 

23. What is the sum of 3.6 + 78.3476 +7S5.3-f 
375. +.27+ 187.4.? 

The sum of the repe- 
tends is first found to be 
2648191. This sum is then 
divided by 999999, and it 
gives a quotient of 2, which 
we carry to the column of 
tenths, and a remainder 
of 648193, which we de- 
note as a repetend. 
94. What is the sum of 6391.357+75.38+187.21 
-f 4*3966 + 217,8496+42.176+ 523 + 58.30048 ? 



3.6 


= 3.6666666 


78.3476= 78.3476476 


735.3 


=735.3333333 


375. 
.27 


= 3KE0600006 
'^t»^.2727272 


187.4 


=liSr.4444444 




1380.0648193 
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25. What is &e sura «f 9,814+ li+ 87.26 +.088 
+ 134.09? 

26. What is the sura of .162 + 134.09+2.93+ 
97.26+3-769236+99.083+ 1.5 + .814 ? 

SUBTRACTION OF INFINITE DECIMALS. 

RULE. Make the repetends similar and conUrminouij 
mad stdOraet as usual; observing^ ihat^ if the repetend 
ef the subtrahend be greater tfutn thai of tlu lAinuendj 
&e ri^ hand figure of the remainder must be less by Ij 
than %t would be, if the expression were finite. 

27. Subtract 13.76432 from 85.62. 

85.62 =85.62621 
13.76432=13.76432 



71.8^ 3 
let 84.^m 1 



Here, th6 wUe repetend 
of the subtrahaH is greater 
than that of the minuend, and 
the hst figure in the remain- 
der is diminished by 1. 



28. Subtract 84.7iW from 476.32. 

29. Subtract .0382 from 5.8564. 

30. Subtract 493.1502 from 1900.842974. 



'Wl^' 



MULTIPLICATION OF I^||||e DECIMALS. 

^ RULE. Change the factors to vulgar fractions, mul- 
Hply these fractions together, and reduce their product 
to a decimoL 

31. What is the pn>duct of .36 X .25 ? 

.25=|f ^xf§=^ = .0929 dns. 

32. What is the product of 27.23 X .26 ? 

33. What is the product of 8574.3 X 87.5 ? 

34. What is the product of 3.973 X 8 .^ 

35. What is the product of 49640.54 X .70503 «* 

36. Wkat is the product of 3.145X4.297.? 

37. What is the product of 8.3 X 4.6 X 7.09 ? 

38. .What is the product of .3 X .66 X 8.2 X 9? 

7 
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DIVISION OF INFINITE DECIMALS. 

RULE. Change both divisor and dividend into vulgar . 
frdctionsj find their quotient in a vulgar fraction j and 
reduce it to a decimal. 

39. What is tlie quotient of .36 by .25? 

.25=u ,^^u=^xr,=m=^^ 

Then, mj = 1.4229249011857707509881 Jim. 

40. What is the quotient of 234.6 by .7? 

41. What is the quotient of 13. 5 169533 by 4.297? 

42. Divide 319.28007112 by,764.5. 



XIIL , 
RELATIONS OP jf^IBERS. 

Any number may be viewed as a part, or as so many 
parts of any other number ; and it is in this view, that we 
shall, at present, noticethe relation of one number to 
another. ^BV 

For example, 1 MP^ 5, 3 is | of 5, 9 is | of 5, &c. 
Here 1 stands in the same relation to 5 that ^ does to a 
unit ; 3 stands in the same relation to 5 that | does to a 
unit ; and 9 stands in the same relation to 5 that f does 
to a unit. Thus, the number which is viewed as the part 
or parts of another, becomes a numerator, and the other 
number the denominator of a vulgar fraction. This frac- 
tion may be reduced, and the relation it expresses'' will 
remain unaltered. For instance, f of 8 is the same as ^ 
of 8 ; and ^ of 8 is the same as f or | of 8. 

In the various practice of arithmetic, most of the solu- 
tions are performed by process to which the performer is 
kd, by considering the relation which exists between the 
numbers concerned. The truth of this rem^ffk will ap- 
pear evident to the learner, in the c6urse of subsequent 
exercises 
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1. Express 16 as a fractional part of 56, and reduc# 
the fraction to its lowest terms. 

2. Express 9 as the fractional part of 45, and reduce 
the fraction to its lowest terms. 

3. What part of 34 is 20? What part of 34 is 21 ? 

4. What part of 34 is 49 ? — Or, in other words, what 
is the improper frtiction that expresses the relation iu 
which 49 stands to 34 ? 

6- What part of 24 b 36? What part of 24 is 37? 

6. What part of 2 yards Ift. 6in. is 1yd. 2ft' lOin.? 

In this example, 2^d. 1ft. 6 in. becomes a denomina- 
tor, and lyd. 2ft. 10m. the numerator. But both these 
quantities must be reduced to their lowest denomination, 
mches; the relation will then be simple, yid may admit 
of being reduced to lower terms. 

7. What part of 1 yard is 2 feet 6 mches ? 

8. What part of X3 14s. is 16s. lOd.? 

9. What part ofids. 7d. 2qr. is 2s. 9d. Iqr.? 

10. What part of 5 gallons 2 pints is 3 quarts 3 gills ^ 

11. What part of 2 acres is 1 acre 3 roods 32 rods? 

12. What part of $7 is $4.66 ? 

$7=700 cents, and $4.65jFgjMf6 cents. Then 465 
cents is ^f of 700 cents. I^ LBf^^ . 

When either or both the numbers, whose relation is to 
be expressed, contains a decimal fraction, the decimal 
places in the two numbers must be made equal — if they 
are not already so — by annexing decimal ciphers. The 
decimal points may then be erased, and the numbers 
written as the terms of a vulgar fraction. For example, 
the relation of .14 to 9 is ^%=i^- 

13. What part of 2.1 is 1.72? 

14. What part of 4.87 is 2 ? 

15 What part of $24.08 is $ 15 ? 

16. What part of .65 is .408 ? 

17. What part of $2 is $7 ? {^ns. J.) 

18. What part of $2 is $7.49 ? 

19. What part of 90 cents is $ 1.35 ? • 

20. What part of $4,375 is $28 ? 
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21. What part of 5.8 b 31 .42? 
i" J. What part of .253 is .97 ^ 

23. What part of ^ is ^? 

The expressioit of this rehticm is, at first, a complex 
fraction^ of which /j is the numerator, and ^ the denomi- 
nator. The expression may be simplified bj reducing 
these firactions to a common denominator, and taking th« 
new numerators for the terms of the relation. See rule, 
to reduce a complex firaction to a simple one, page A3i 

24. What part of 12 b IQ^? 
26. What part of 3 b -^ .J* 
26. Whatpartof^bl? . 

' 27. What part of 6J b 5J ? 

28. What part of II b If.? 

29. What part of 2| feet is 1(^ inches ? 

30. What part of 14| days is 23^ hours f 

31 . What part of 24 gallons b 3 quarts 2| gills ? 

32. What part of 5J rods is 3 rods 2|ft. ^ 

33. WhatpartofibI? 

34. What part of} b ip- 
sa. What part off b I? 

36. What part of If b|^-? 

37. What part of l| b 3f ? 

38. What part of ^shillings b 5s. 7d..^ 

39. What part of £1 14s. b £5 2s. 7f d..J^ 

40. What part of 78| days b 125 days ]7| hours ?- 

41 . What part of 2f tons is 4 tons 6^^ pounds ? 

42. If 35 horses eat 12278 pounds of hay in a week, 
what will 17 horses eat, in the same time ? 

The most obvious view of the solution of this question 
b this — If 35 horses eat 12278 pounds, 1 horse will eat 
J^ of 12278 pounds, which b 350ff pounds; and 17 
horses will eat 17 times 350|f pounds, which is 5963f| 
pounds. A more concise view, nowever, may be taken^ 
as follows. 17 horses are ^ of 35 horses, and they 
will eat ^ of the 12278 pounds of hay. Therefore, we 
shall obtain the answer by multipljring 12278 pounds bj 
ihe fiction ^. 12278Xii=6963|i •Aw. 
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43. If a car run 552 miles upon a rail-road, in 24 
hours, how far will it run in 13 hours ? 

44. If a car run 3 miles [960 rods] in 8 minutes [480 
seconds] , in what time will it run 300 rods ? 

45. If a hogshead of wine [63 gallons] cost $98.50, 
what will 45 gallons cost, at the same rate ? 

46. If the annual expense of supporting a fort manned 
with 600 soldiers be $ 182571, what is the expense of 
a fort manned with 424 soldiers ? 

47. If I can buy 325 barrels of flour for $ 1425, how 
many barrels can I buy for $ 521 .^ 

48. If a ferry boat cross the river 18 times in 5 hours, 
in how many hours will it cross 4 times ^ 

49. If 9 barrels of flour cost $ 32,' what will 28 bl. cost.' 
In this example, the relation in wlilch 28 barrels stand 

to 9 barrels is expressed by an improper fraction; 28 
barrels being ^® of 9 barrels. Therefore the answer is 
obtained by multiplying $32 by \® ; tliac is, by multiply- 
ing $32 by 28, and dividing the product by 9. 

50. If it take 300 yards of cloth to make the uniform 
clothes for 52 soldiers, how^any yards are required to 
clothe 784 soldiers ? 

51. If 12 horses eat 20 bushels of oats in a week, 
how many bushels will 45 horses eat in the same time ? 

52. If a post 5 feet high cast a shadow 3 feet, on level 
ground, what is the height of a steeple, which, at the same 
time, casts a shadow 176 feet.^ 

53. If $40 will pay for 14j yards of cloth, how many 
yards can be bought for $75 ? 

54. If 95 bushels of corn cost $68.25, what will 320 
bushels cost, at the same rate ? 

55. Suppose a ship's expenses in Liverpool to be 
£131 13s. lOd. for 22 days; what would be her ex- 
penses in the same port for 35 days ? 

56. If 144 bushels of corn will grow upon 3 acres 1 
rood 15 rods of land, how much land is necessary to 
produce. 500 bushels ? 

57. Bought 269 yards of cloth, at the rate of $ 1 00 for 
30 yards. What did it amount to ? 

7* 
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68. Bought 24 yd. 3qr. Ina. of cloth, at the rate of 
$ 12.30 for 4yd. 1 qr. 2na. What did it amount to ? 

Since it is necessary, in this example, to consider 24 
yd. 3qr. Ina. as a fractional part of 4yd. 1 qr. 2na., the 
first step in the operation is, to reduce both quantities of 
cloth to nails. 

59. If 13gal. 2qt. Ipt. of wine cost $21.15, what 
will 36 gal. 3qt. Ipt. cost, at the same rate? 

60. If 26 barrels of flour cost £ 28 14 s. 6 d. how many 
barrels will £35 10s. 4d. pay for ? 

61. If 6 gal. 2qt. Ipt. ot wine will fill 31 bottles, how 
many bottles are required for 1 1 gal. 3 qt. i 

62. If 144 gross of buttons cost £22 19s., how many 
gross can be bought for £12 5 s. 5:^d..^ 

63. If2hhd. 19gal. 2qt. of wine cost £93 Is. Sjd- 
what will 25hhd. 36 gal. cost? 

64. If 15 yards of cloth cost $39.45, how many yards 
can be bought foi $21 i (See remark under example 12.) 

65. At the rate of $94 for 78 days' work, in ho^ many 
days can a labourer earn $72,375 ? 

66. At the rate of $240 for 9.5 acres of land, what is 
the value of 7.25 acres ? 

67. At the rate of $182.50 for 8 acres of land, what is 
the value of 12.7 acres ? 

68. At the rate of 75 cents for .92 of a bushel of com, 
what is the value of .648 of a bushel ? 

69. In how many minutes will a locomotive car run 
49.9 miles; allowing it to run at the rate of 2.5 miles in 
5.75 minutes ? 

70. If 43.64 pounds of copper be worth $ 9.076, what 
is the value of 108.9 pounds? 

71. If 14 dollars will pay for the carriage of a ton 76.6 
miles, what distance can a ton be carried for 16 dollars 
76 cents, at the same rale ? 

72. If I of a yard of cloth cost $7, what is the cost 
of ^ of a yard ? (Recur to example 23.) 

73. If a rail-road car run 260 miles in 12 hours, what 
f//stance will h run in 10^ hours ? (See example 34.) 
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74. If a man eara $1.15 m ^ of a day, how much can 
he earn in ^ of a day? (See example 25.) 

75. Su]ppose I of an acre of land to be worth 54 dol- 
lars; what is ^ of an acre worth ? 

To solve mis question, by the process to which the 
scholar has been led, he will consider | as a denominator 
and ^ as the numerator of a complex fraction, expressing 
what part of 54 dollars -^ of an acre is worth; and, after 
reducing this complex fraction to a simple one, will mul- 
tiply the simple fraction into 54 dollars, for the answer. 
Now the effect of the process is the same as that of mul- 
tiplying the 54 by ^, and dividing the product by i ; and 
this last method is to be preferred, because it is shorter. 
Thus, 54X^=6, and 6-5-J=8. 

76. If 1^ of a ship cost $ 1 5000, what does ^ of her cost ? 

77. If !• of a lot of new land be worth 300 dollars, what 
»s -f^ of the lot worth ? 

78. If a horse trot ^840 rods in ^ of an hour, how 
many rods does he trot in ^ of an hour ? 

79. If 96i yards of cloth cost #642, what will 28^^ 
Fards cost, at the same rate ? 

80. If 15J yards of cloth cost $75, what will 142J 
yards cost ? 

81. If 9f barrels of flour be consumed by a company 
b 18 days, how long will 25f barrels' last ? 

82. If a mill grind 18^ bushels of corn in 1 hour and 
22 minutes, in what time will it grind 25| bushels ? 

83. If a ship sail 92| miles in 8| hours, in how many 
hours does it sail 65^ miles i 

84. If a barrel of flour will support 12 men for 25 
days, how long will it support 8 men ? 

Smce the flour will support 12 me i 25 days, it would 
support 1 man 12 times 25 days, or 300 days; and since 
it would support 1 man 300 days, it will support 8 men 
\ of 300 days, or 37| days. Thus, to obtain the answer, 
we multiply 25 days by 12, and divide the product by 8. 
A little attention to the conditions of 'this question, and 
the process of the operation, will enable tne learner to 
perceive^ at oncCf that the answer is ^| of 25 days. 
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85. If a quantity of beef will support 436 men 73 days, 
how long will it support 240 men ? 

86. If a barrel of beer will last 10 men 16 days, how 
long will it last 23 men ? 

The beer would last 1 man 10 times 16 days, or 160 
days; and it will last 23 men ^j of 160 days, or 6|f 
days. The question is, however, more conveniently 
viewed thus; — Since thfe beer will last 10 men 16 days, 
it will last 23 men ^ of 16 days; and, hence, 16 is to be 
multiplied by ^f . 

87. Suppose a certain quantity of hay will feed 86 
sheep 71 days; how long will it feed 230 sheep ? 

88. If 256 men can make a certain piece of road in 
240 days, in what time will 1 90 men make it ? 

89. If 9 yards of silk, that is 3 quarters wide, will line 
a cloak, how many yards, that is 5 quarters wide, will 
line the same cloak ? 

90. If 110 yards of paper, that is 32 inches wide, will 
cover the walls of a room, how many yards, that is 24 
inches wide, will cover the same walls ? , 

91. Suppose a man can perform a piece of work in 
45 days, by working 7 hours a day; in what time will he 
perform it, if he work 10 hours a day? 

92. Suppose a company of »en can perform a piece 
of work in 155 days, by /working 12 hours a day, in what 
time will they perform it, by working 5 hours a day.^ 

93. How many days will it take 119 horses to eat the 
hay that 44 horses would eat in 60 days } 

94. The hind wheels of a coach, which are 180 inches 
in circumference, will turn round 4825 times in running 
a certain distance, how many times will the forward wheels 
turn round, they being 145 inches in circumference } 

95. If a ship, by sailing 9 n^iles an hour, will effect a 
passage to Europe in 55 days, in how many days would 
she effect the passage by sailing 13 miles an hour.^ 

96. If a vessel, by sailing lOj miles an hour, will make 
a passage from Bangor to New Orleans in 11 days, in 
bow many days would she make the passage by sailing 
\%\ miles an hour.^ 

97 Suppose A rides 6| miles an hour, and performs 
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ttcotam jooraey in 14A days; in what time will B, who 
rides only 4^ miles an nour, perform the same journey? 

98. If 6 persons expend $300 in 8 months, bow much 
will serve 16 persons for 20 months ? ' 

Since 6 persons expend ^ 300 3()q 75Q 

m 8 months, 15 persons would, 15 20 

since 15 persons would expend '^^^ 1875 

$750 in 8 months, they would, in 30 months, expend 
^^ of $750, which is $1875. The adjoined operatioD 
corresponds to this solution. 

99. If the wages of 6 men for 14 days be $84, vAsA 
will be the wages of 9 men for 11 dajrs r 

100. If 3 pounds of jrarn make 9 yards of cloth, 5 
quarters wide, how many pounds would be required to 
make a piece of cloth 45 yd. long and 4qr. wide? 

101. if a class of 25 girls perform 1750 examples in 
arithmetic, in 15 hours, how many examples of equal 
length may a class of 30 girls perform, in 18 hours ? 

102. If the use of $ 100 for 90 days, be worth $1.50, 
what is the use of $78 for 85 days worth ? 

1 03. If the use of $ 100 for 30 days be worth 75 cents, 
what is the use of $ 1240 for 57 days worth ? 

104. If a man travel 217 miles in 7 days, travelling 6 
hours a day, how many miles will he travel in 9 days, if 
he travel 11 hours a day? 

When he travels 6 hours a day, he advances 217 miles 
m 7 days, and were he to proceed thus for 9 days, he 
would advance ^ of 217 miles, or 279 miles. Since, by 
travelling 6 hours a day he would, m 9 days, advance 
279 ml., by travelling 11 hours a day, he would advance 
V of 279 ml., which is 61 1| ml., or 511^ ml. 

106. If a man perform a journey of 1250 miles in 16 
days, by travelling 14 hours a day, how many days will 
it take him, to perform a journey of 1000 miles, by travel- 
ling 13 hours a day? 

106. If 10 cows eat 7^ tons of hay in 14 weeks, ho 
many cows wSl eat 22^ tons in 28 weeks ^ 
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107. If 6 men will maw 35 acres of grass in 7 days, 
by working 10 hours a day, how many men will be re- 
quired to mow 4& acres' in 5 days, when they work 13 
nours a day? 

108. If 14 men can cut 87 cords of wood in 3 di^, 
when the days are 14 hours long, how many men will cut 
175 cords, when the days are 11 hours long ? 

109. If 16 men can build 18 rods of w^ in 12 days, 
how many men must be employed to build 72 rods of the 
same kind of wall m 8 days ? 

110. If 25 persons consume 600 bushels of com in 
2 years, how much will 139 persons consume in 7 years ? 

Since 25 persons consume 600 bushels in 2 years, 
139 persons would, in the same time, consume ^^ of 
600 bushels, which is 3336 bushels. Then, since 139 
persons would consume 3336 bushels in 2 years, they 
will, in 7 years, consume J of 3336 bushels, whicU is 
11676 bushels. 

111. If 154 bushels of oats will serve 14 horses for 
14 days, how long will 406 bushels serve 7 horses ? 

112. If 25 men can earn $6250 m 2 years, how long 
will it take 5 men to earn $11250 ? 

113. If 9 men can mow 36 acres of grass in 4 days, 
how many acres will 19 men mow in 1 1 days ? 

1 14. If a family of 9 persons spend $450 m 5 months, 
how much would be sufScient to maintain the family 8 
months, after 5 more persons were added ? 

115. If a stream of water running into a pond of 190 
acres. Will raise the pond 10 inches in 12 hours, how 
much would a pond of 50 acres be raised by the same 
stream, in 10 hours ? 

116. If the wages of 4 men, for 3 days, be $11.04, 
bow many men may be hired 1 6 days for $ 103.04 ? 

117. If 3 men receive £8 18s. for working 19i days 
what must 20 men receive for working 100^ days f 

118. If 1112 bottles are sufficient to receive 5 casks 
of wbe^ how many bottles are sufficient to receive IS 
casks of wine ? 

119. If 725 bottles hold 4 barrels of wine, how many 
bottles are required to bold 3 tierces of wine ? 



Xni B£LATIONS OF NUMBERS. 8t 

120. If 248 men, in 5 days, of 1 1 hours each, can dig a 
trench 230 yards long, 3 yards wide, and 2 yards deep, in 
how many days, of 9 hours each, will 24 men dig a trench 
420 yards long, 5 yards wide, and 3 yards deep ? 

Since 248 men, in 5 days, of 1 1 hours each, can dig 
a trench 230 yjaids long, 3 yards wide, and 2 yards deep, 
24 men, working in days of the same length, would dig a 
trench of the same dimensions in ^ of 5 days, which is 
5m=51f days; and, working in days of 9, instead of 
11 hours each, the trench would occupy them y of 51f 
days, which is 63^*days. Agam, since the trench to be 
dug by 24 men b 420, instead of 230 yards long, this 
lei^th, (the width and depth remaining unchanged) would 
occupy them |f§=|| of 63^ days,^ which is 115^^^ 
days. Again, since the trench to be dug by 24 men is 
5, instead of 3 yards wide, this width (the depth remain- 
ing unchanged) would occupy them | of 115^ days, 
which is 192^ days. Lastly, since the trench to be 
dug by 24 men is 3, instead of 2 yards deep, it will 
occupy them | of 192J^ days, which is 288^5^=288^^ 
days, the answer. 

121 . If 12 men can build a brick wall 25 feet long, 7 feet 
high, and 4 feet thick, in 18 days, in how many days will 
20 men build a brick wall 150 feet long, 8 feet high, and 
5 feet thick ? 

122. If 15 men can dig a trench 75 feet long, 8ft. 
wide, and 6 ft. deep, in 12 days, how many men must 
be employed to dig a trench 30(nt. long, 12 ft. wide, and 
9ft. deep, in 10 days ? 

123. If the carriage of 44 barrels of flour, 108 miles 
be worth $215, what is the carriage of 36 barrels, 162 
miles worth ? 

124. If 175 bushels of com, when corn is worth 60 
cents a bushel, be giyen for the carriage of 100 barrels 
of flour, 53 miles, how many bushels of corn, when corn 
is worth 75 cents a bushel, must be given for the carriage 
of 90 barrels of flour, 200 miles ? 

125. If 12 ounces of wool make 2^ yards of cloth, 
that is 6 quarters wide, how many pounds of wool would . 
make 150 yards of cloth, 4 quarters wide ? i 
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MISCELLANEOUS EXAMPLES 

126. A owned ^ of a ship, which he sold for $S6b0j 
and B owns -^ of her, which he wishes to sell at the same 
rate. What must be B's price i 

Since the price of ^ of the ship is $3650, the price 
Mf the whole ship must be ^ of $ 3650, which is $ 17520; 
and ^Q of $17520 is $5256, which must be B's price. 

127. If3650.be i^j of some number, wh^ is ^ of the 
same number ?, 

128. A mercliant has bought ^^ of a company's stock, 
for $ 92000. What would be the price of ^^ of the stock, 
at the same rate ? 

129. A merchant owning /^ of a ship, sold -^t^ of what 
be owned for $1841'. What is the value of the whole 
ship, according to this sale ? 

130. 1841 is ^ of ^^ of what number ? 

131. After a certain tract of land had been equally 
divided among 16 owners, one of them sold f of his share 
at $ 5, an acre, and received $444. How much land was 
there in the whole tract ? 

132. If ^ of a yard of cloth be worth | of a dollar, 
what is the value of ^ of a yard ? 

Since -j^ of a yard is worth | of a dollar, a yard is 
worth y of I of a dollar, which is |§ of a dollar ; and 
^ of a yard is worth -j\ of || of a dollar, which is Jf| 
of a dollar, or $lf|| = $ lf| = $1.559+. 

133. If f of a yard (k lace be worthy of a doQ^t 
what is -^ of a yard worth ? 

134. If I of a barrel of flour cost 4 dollars, what is 
tlie cost of 6f barrels, at the same rate i 

135. If 13| bushels of corn cost 7 dollars, what is 
the price of 9f bushels, at the same rate ? 

136. If 42| pounds of indigo be worth $87,625, what 
is the value of 192f pounds } 

137. A garrison of 900 men have provision for 4 
months. How many men must leave the garrison, that 
the provision may last the remainder 9 months ? 

.138. If a loaf of bread weighing 32 ounces be sold for 
eight cents, when flour b wortli $6.50 per barrel, wlijal 
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ought the eight-cent loaf to weigh, when flour is worth 
aoly $5 a barrel? 

139. A company of 75 soldiers are to be clothed; each 
suit is to contain ^ yards of cloth, 6 quarters wide, and 
to be lined with flannel | of a yard wide. How many 
yards of flannel will be required ? 

140. If a garrison of 1500 men -consume 750 barrels 
of flour in 9 months, how many barrels will 2150 men 
consume in 15 montli^ ? 

141. How many tiles 8 inches square, will cover a 
hearth 16 feet long, and 12 feet wide r 

142. If the expense of carrying 17cwt. 3ar. 14lb. 
85 miles be $23.84, whatwiU be the expense of carrying 
53cwt. 2qr. 150^ miles, at the same rate.*^ 

143. Two men bought a barrel of flour; one paid 3| 
dollars, and the other paid 3f dollars. What part of the 
flour should each of them Have ? 

144. If the com contained m 8 bags, holding 2 bushels 
3 pecks each, be worth $14.25, what is the value of the 
corn contained in 7 bags, each holding 2bu. 3pk. Ic^U? 

145. A ship of war sailed with 650 men, and provision 
for a cruise of 15 months. At the end of 3 months she 
captured an enemy's vessel, and put 75 men on board of 
her. Five months after, she captured and sunk another 
vessel, and took on board the crew, consisting of 350 
men. How long did the provision last, from the com- 
mencement of the cruise.? 

146. A built 156 rods of wall in a certain time, and B 
fli the same time built 13 rods to every 12 that A built. 
They were paid $ 1.25 per rod. How much did B re- 
ceive more than A ? 

147. A father bequeathed $6000 as follows ; .viz. f to 
his wife, J to his son, \ to his daughter, and the remain- 
der to his servant. How much did each receive ? 

148. If \} of a pound of sugar be worth | of a shilling, 
wliat is the value of ^ of a cwt. ? 

149. If 75^ gallons of water, in one hour, run into a 
cistern, which will hold 6^ hogsheads, and by a pipe 24J 
gallons an hour run out, in bow many hours, minutes and 
seconds will the cistern be filled ? 

' 8 
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XIV. 

PERCENTAGE. 

Under this head may be ckssedj those cotnpuiatioiii 
which investigate the value of a given number of hun- 
dredths of any quantity. The number of hundredths to ^ 
be taken or considered in any number, is called the per^ 
cent. The term, per cenL, is an abbreviation of per 
centUMy which signifies by the hundred. 

Any per cent, is conveniently expressed by a decimal, 
Thusy 1 per cent, of any number is •Ol of that number; 
8 per ceut. is .08; 25 per cent, is <25; &c. 

1, A merchant, who has 1426 dollars deposited in the 
bank J wishes to draw out 5 per cent, of his deposite. 
How many dollars must he draw f 

Since 5 per cent, of any quantity is jIo ^^ ^^^*^ 

that quantityj the question to be solved in tliis *05 

example is — What is x|q of 1 426 dollars f Or, g^j ^q 
decimally— What is , 05 of 1 426 dollars ? The - — — 
answer is conveniently found by multiplying 1426 by .05 • 
The whole number in Uie product expresses dollars, and 
the decimal expresses cents* 

2, A trader, who went to the city with 321 dollais, to 
purchase goods, laid out 9 per cent, of his money for 
coffee. How many dollars did he pay for collbe ^ 

3, What is 1 per cent, of 100 dollars ? 
Wliat is 1 per cent, of 834 dollars ? 
What is 3 per cent, of 100 dollars f 
What Is 3 per cent, of 42 dollars ? 
What is 6 per cent, of 100 dollars 2/ 
What is 6 per cent, of 99 dollars U 
What is 7 per cent, of 100 dollars ? 

. What is 7 per cent, of 1000 dollars ? 
. What is 8 per cent, of 26 dollars ? 

What is 9 per cent, of 354 dollars ? 

What is 10 per cmL of 2244 dollars f 
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14. What IS 16 per cent, of 13 dollars ? 

15. What is 37 per cent, of 211 dollars ? 

16. What is 99 per cent, of 100 dollars r 

17. What is 100 per cent, of 48 dollars ? 

18. A trader hdd out 1214 dollars as follows. He 
paid 24 per cent, of the money for broadcloths; 38 i>er 
cent, for linens; 8 per cent, for calicoes; and the remain- 
der for cottons. How many dollars did he pay for each 
kind of goods ? 

When the rate per cent, is a vulgar fraction, or a mix- 
ed niunber, the fraction may be cnanged to a decimal. 
Obserre, that, 1 per cent, when expressed decimally, is 
.01; therefore a fraction of 1 per cent, when reduced to 
a decimal, becomes so many tenths, hundredths, &c. of a 
hundredth. For example, as ^ of 1 unit b .25 of a unit, 
so ^ of 1-faundredth is .25 of a hundredth, and is denoted 
thus, .0025. 

19. What is 3^ per cent, of 243 dollars ? 
3 per cent. =s .03 243 

^ per cent. = .005 .035 

.035 1215 

729 

8.505 Jins. $8.50^ 

20. YHiat is 4i per cent, of 2746 dollars f 

21. What id 7| per cent, of 41 dollars f 

22. What b 12^ per cent, of 358 dollars f 

23. What is i per cent, of 100 dollars f 

24. VHiat is | per cent, of 61 dollars ? 

25. What is | per cent, of 9487 dollars ? 

* 26. If 8^ per cent, be taken from 36 dollars, how 
many dollars will there be remaining ? 

27. A merchant who had 400 barrels of flour, shipped 
42^ per cent, of it, and sold the remainder. How many 
barrels did he sell ? 

28. A trader bought 800 pounds of coffee; and, in 
tting it to his store, 2^ per cent, of it was wasted, 
ow many pounds did he lose ? What did the remainder 

amount to, at 1 3 cents a pound ? 



e 



I 



ARITHMETIC. 

29* Two men had 120 dollars each. One of them 
paid out 14 per cent, of his money, and the other 17 1 
per cent* How manj dollars did one p^y more than the 
other ? 



3444-100=3.44 

n 

2408 
114| 



30. Find 7^ per cent, of $344. 
When there is a fraction in the 

rate per cent, which cannot be 

exactjj expressed by a decimal^ — 

as in tliis example — we first find 

1 per cent, of the dven sum, hy 

dividing it by 100; that is, by cut- ^ $ 25,22 1 

ting off two decimal figures, and then multiply this quo- - 

tieut by the mixed number expressing the rate per cent. 

31. What is 4^ per cent* of 624 dollars ? 

32. What is ef per cent, of 38 dollars ? 

33. What is 3| per cent, of 2310 dollars ? 
34- What is 9^ per cent* of 17 dollars ? 

35. What is 8| per cent, of 152 dollars ? 

36. Find the difference between 5| per cent, of 41 
dollars, and 4|per cent, of 39 doUars. 



37. Wliat is 7 per cent*_ of $24.32 ? 

Here we have cents [decimals] in the num- 
ber on which the percentage is to be taken. 
We however muldply as usual in decimal 
multiplication J and the first two decimal fig- 
ures in the product express cents, the third 



24.32 
*07 

* 1-7024 

figure ex- 
presses mills, and the fourth expresses tentht of a mill, 

38. What is 14 per cent, of $641.94 ? 

39. What is 4-^ per cent, of $37.26 > 

40. What is 1 H per cent, of $ 150.75 ? 

41. What is 12i per cent, of $25.32? 

42. If a horse and gig cost 400 dollars, and tlie tig 
cost 32 per cent, of the sum, what did the horse cogil 

43. Find tiie difference between 13^ per cent, of 
$18.09, and 7 per cent, of $41. 

44. Find the difference between 9 per cent, of $ 16» 
and 3| per cent, of $17.30. 



^ 



Xtir. PERCBNTAGE. M 

45. A young nun, who had 94 dollars deposited in the 
[^▼iiigs Bank, drew out 25 dollars. What per cent* of 
Ub deposite did be draw out ?' 

We perceive, that the sum 94)25.0(.26^>=26}ft 
he drew out, was f| of the sum i88 

he had deposited: and, since ■ ^ " 

the rate per cent, of wj sum ^^ 

is a certain number of bun- £2i. 

dredths of that sum, the ques- 56 

tion to be solved is — How many hundredths is 25* 
ninety-fourths ? — To solve this question, we change f| 
to a decimal; restricting die decimal to hundredths; that 
is, carrying the quotient no further than two places* 
Any remainder which might allow the quotient to be 
carried further, may, in cases like this, be expressed in a 
vulgar fraction. Ans, 26|f per cent. 

46. A ipan, who was owmg a debt of 240 dollars, has 
paid 32 dollars of it. What per cent, of the debt has he 
paid ? 

47. A merchant gave his note for 235 dollars, and 
soon after paid llO dbllars of the sum. What per cent, 
did he pay; and what per cent, still remained due ? 

48. If die cloth for a coat cost 12 dollars, and the 
mddng 7 dollars, what per cent, of the whole expense is 
the making ? 

49. What per cent, of 100 dollars is 6 dollars ? 

50. What per cent, of $28.50 is $ 1.10 ? 

51. What per cent, of $94.12 is $4.42? 

52. What per cent, of $ 57.08 is 32 cents ? 

53. What per cent, of $ 10.10 is 7 cents ? 

54. What per cent, of $48.11 is 99 cents ? 

55. What per cent, of $75 is $4.18 } 

To find the value of a rate per cent, on any sum of 
English money, — First, change the lower denominations 
of money in the sum, to a decimal of the highest denomi* 
nation; and then proceed to multiply by the rate, as if 
the sum were dollars and cents. The whole number in 
the product will be of the same denomination of monejT 
with the whole number in the multiplicand; and tb^ 
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decimal in the product must be changed to the lower 

denommations. 

56- An English gentleman took passage from Lirer 
pool to Boslon, in tlie ship Qover, having £672 128 
4d. He paid 5 per cent, of his funds for his 
How much did he pay ? 



12 
20 


4. 
12.333 -f 


.6308 
20 


672.616+ 
.05 


12,6160 
12 


33 


.63080 


7.3920 
4 



U5mo Jlns. ^3312s.7d.lqr.-h 

57. What is 8 per cent, of £47 IS s, 7d.? 

58. What is 3 percent, of £9 14s. 3qr.? 

59. What is 16 oer cent, of £2^ 16s. .^ 

60. What is 25 per cent, of 19s. 8d, 2qr*.? 

61. What is 6 per cent, of £2584 ? 

62. What is 50 per cent, of 18 s. lOd. 2qr..^ 

63. What is 4| per cent- of £214 15 s. lOd.C 



COMMISSION. 

Commission is the compensation made to factors lun 
brokers for their services in buying or selling. It is 
reckoned at so much per cent, on the money employed 
in the transaction. 

64, What is the commission on £500 at 2^ per cent.? 

65. Suppose I allow my correspondent a commission 
of 2 per cent., what is bis demand on the disbursement 
of £369? 

6Q. If I allow ray factor a commission of 3 per cent. 
for disbursing £743 11 s. 8 d, on my account, what doei 
his commission amount to -'' 

67. How much does a broker receive on a sale of 
stocks amounting to 52643 dollars, allowing his commis 
' to be ^ of 1 per cent. ,•* 
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<B. WligtisdK«iioaBtor€OiBniia«HOB9»5doIbn 
Y5 oats. It SIpCTceot.? 

69. A eommasiQo merdnntsokl goods to the amount 
of 6910 ddfan and 80 cents, mm which he chuged e 
-commission of S^ per cent. How much money hid ha 
to pay oyer to his emplojer ? 

70. Sold 94tons, ITcwt. 3qr. of iron, at 96 dollars a 
ton, at a commission of 2| per cent, on die sale. What 
did my commission amoont to ? How much had I to 
pay over ? 

STOCKS. 

Stock is a property, consisting in shares of some es- 
tablishment, designed to yield an meome. It includes 
government securites, shares in incorporated banks, in- 
surance offices, factories, canals, rail-roads, &c. 

The nominal value, or par value of a share, is what it 
<Kriginally cost; and the real value, at any time, is the 
sum for which it will sell. When it will sell for more 
than it (Miginally cost, it is said to be above par^ and the 
excess is stated at so much per cent, advance. When 
its real value is less than the original cost, it is said to be 
below poTy and is sold at a discount. 

71. Sold 10 shares in the Manufacturers Insurance 
Company, at 5 per cent, advance, the par value of a share 
being 100 dollars. How much did I receive ? 

liL Bought 15 shares m the Boston Bank, at | of 1 
per cent, advance, the par value being 50 dollars a share. 
How much did I give for t)iem ? 

73. Sold 64 shares m the State Bank, at 1\ per cent, 
advance, the par value being 60 dollars a share. How 
DMch did 1 receive for them ? 

74. Sold 9000 dollars United States 5 per ceift. stocky 
gt an advance of 7^ per cent. What was the amount of 
the sale? 

76. Sold 18 shares in an insurance office, at If per 
eevt. discoant, the par vahie being 100 dollars a share, 
ikw nmoh did they come to ? 
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76 Bought 16 shares m the Massachusetts Bank, at I J 
per cent, advance, the par value bebg 250 dollars a 
share* What was the amoimt of the purchase ? 

77. Bought 54 shares in the New York City Bank, at 
7| per cent, advance, the par value being 100 dollars a 
share. How much did they cost me ? 

73. I directed a broker to purchase 25 shares of rail- 
road stock, at a discount of 13 per cent, the par value 
being $ 1 00 per share* Allowing the broker's commission 
to be ^ per cent., what will the whole cost me ? 

79. What will 15 shares in the Philadelphia Bank cost; 
the par value being $ 100 per share, the price being S| 
per cent, above par, and the broker charging a conunis 
sion of J per cent*.? 



mSURANCE. 
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Insurance is security given, to restore the value of 
ships, houses, goods, &c., which may be lost by the 
perils of the sea^ or by fire, &c. The security is given 
in consideration of a premiwji paid by the owner of tlie 
property msured. 

The premium is always a certain per cent, on the value 
of the property insured, and is paid at the time the insur- 
ance is effected. 

The written instrument, which is the evidence of the 
contract of indemnity, is called a policy, 

80. What is the amount of premium for insuring 
19416 dollars at 2^ per cent.? 

81* I effected an insuranoe of 3460 dollars on my 
dwelling house for one year at | of 1 per cent. What 
did the premium amount to ? 

82, If you obtain an insurance on your stock of goods 
valued at 7325 dollars, at ^ of 1 per cent, what wdl the 
premium amount to ? 

83, If you sliould take out a policy of 31 5S dollars, 
on your store and goods, at a premium of 41 cents on a 
hundred dollars, what would be die amount of premium ? 

84, An insurance of 18000 dollars \vm effected 
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Rat£ psr cent, for Months. The decimal ex« 

pression of the rate for mooihs, when the rate is 6 per 
cent* a year, is easily obtained; for, if the rate for 12 
months be 6 per/;eot. or ,06, for I month it is ^ of 6 
per cent, wliich is ^ per cent, or .005; for 2 months it 
13 1 per cent, or *01; for 3 months it is 1^ per cent, or 
.015; for 4 months it is 2 per cent* or -02; for ©months 
Jt is 2 1 per cent, or .025; for a year and 1 month it is 
6 1 per cent, or .065; for a year and 2 months it is 7 per 
cent, or ,07 j for a year and 11 itionths it is 11 J per cent, 
or .115. 

1. If the rate of bterest be 6 per cent, fcr a year, 

what is the rate for 1 month?,.,,., for 6 months ? 

for 7 months ?,*•.., for 8 months? for 9 months? 

2. At 6 per cent- a year, what is the rate for a year 

and 1 month? a year and 3 months? a year 

and 4 months ? a year and 10 months ? 

IBLlte per cekt, for Dats. Observe^ that the rate 

for 2 months, which is 60 days, is 1 per cent, or .01; 
and for -^^ of 60 days, which b 6 days, it is ^ of .01, 
which is ,001. Now since the rate for 6 days is l-thoti* 
sandth, the rate for any number of days is as many thou- 
sandths as there are times 6 days. Therefore, to find 
the rate for days, at 6 per cent, per annum, adopt the 
following RULE, Dinoie the days as sa many thau- 
sandthsy and divide the expression by 6: the quotient 
will be the rate- 

3. If the rate of interest be 6 per cent, for a year, what 

is the rate for I day ? ...... for 2 days ? , for 3 days? 

,..-*. for 4 days? for 5 days? for 6 days? 

for 7 days? for 9 days? for 24 days? for 

26 days ? 

4. At 6 per cent, a year, what is the rate for 2 months 
and 12 days?....,. 3 months and 10 days?....,, for 5 
months and 18 days ? for 10 months and 29 days ? 

5. What is the interest, and what the amount of 646 
dolkrs 72 cents, for 4 years 7 months 19 days, at 6 per 
cenU a year ? 
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To find the rate for 4 years, we multi- 546.72 

I^ the rate for 1 year by 4; thus, .06 X .27816 

4^=.24. To find the rate for 7 months, 328032 

we multiply the rate for 1 month by 7; ^ 54672 
thus, .005 X 7 =.035. To find the rate 437376 

for 19 days, we denote 19 as thowandthsj 382704 
and divide the expression by 6; thus, 109344 
.019-^6=.00316+• Now the sum TTXT^rrrrr-a 
of these rates, .24 +.035 + .00316= ^l^l'^l^^^^^ 
.27816, is the rate for the whole time; ^^'^^ 
and by this sum we muhiply the principal. 698.7956352 
The interest found, is ^152.07,5 + ; 
which, added to the principal, ^ves the amount, $698 
.79,5+. The rate for 19 days is not exact, as the deci 
mal does not terminate; it b, however, sufficiently neai 
exactness. 

6. What is the interest of 148 dollars 92 cents, for 3 
years, at 6 per cent, per annum ? 

7. What is the interest of 57 dollars 10 cents, for 5 
years, at 6 per cent, a year ? 

8. What is the mterest of 93 dollars 50 cents, for 4 
years, at 6 per cent, a year } 

9. What is the interest of 608 dollars 62 cents, for a 
year and 9 months, at 6 per cent, a year ? 

10. What will 713 dollars 33 cents amount to, in 2 
years and 10 months, at 6 per cent, per annum ? 

11. What will 1256 dollars 81 cents amount to, in 8 
months, at the rate of 6 per cent, a year ? 

12. What is the interest of 100 dollars, for 1 year 1 1 
months and 24 days, at 6 per cent, a year ? 

13. To what sum will 37 dollars 50 cents amount, in 

I year 7 months and 21 days, at 6 per cent, per annum ? 

14. What is the interest of 314 dollars 36 cents, for 1 
year 1 month and 6 days, at 6 per cent, a year ? 

15. What is the interest of 37 dollars 87 cents, for 

II months and 15 days, at 6 per cent, a year ? 

16. What is the interest of 512 dollars 38 cents, for 
7 months and 10 days, at 6 per cent, a year ? 

17. To what sum will 691 dollars 28 cents amount, in 
I year and 1 month, at 6 per cent, a year ? 
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18. What is the amount of IM doBars 69 ceirts, for 1 
jrear 5 months end 6 days, at 6 per cent, a jear ? 

19. *What will 32 dollars 47 cents amount to, in 9 
months and 25 dajs, at 6 per cent, a year ? 

20. What is the interest of 217 dollars 19 cents, for 1 
year and 17 days, at 6 per cent, a year ? 

21. What is the amount of 143 dollars 37 cents, for 1 
year 9 months and 4 dm, at 6 per cent, per annum ? 

22. To what sum will 203 dollars 9 cenu amount, in 
2 years and 18 days, at 6 per cent, per vmum ? 

23. To what sum will 18 dollars 63 cents amount, in 

I year 10 months and 19 days, at 6 per cent, ayear? 

24. What is the interest of 600 doUars, for 7 montlis 
and 22 6bys, at 6 per cent, a year ? 

25. What is the interest of 817 dollars 44 cents, for 

II months and 12 days, at 6 per cent, a year ? 

^6. What is the interest of 155 dollars, for 1 year 2 
months and 10 days, at 6 per cent, a year ? 

27. To what sum will 109 dollars 12 cents amount, in 

5 months and 8 days, at 6 per cent, a year ? 

28. What is the amount of 25 dollars 92 cents, for 1 
year 4 months and 7 days, at 6 per cent, a year ? 

29. To what sum will 65 dollars 48 cents amount, in 

1 year 1 month and 18 days, at 6 per cent, a year ? 

30. What is the interest of 110 dollars 25 cents, for 
10 months and 4 dap, at 6 per cent, a year ? 

31. What is the mterest of 2814 dollars 70 cents, for 

6 months and 3 days, at 6 per cent, a year ? 

32. What is the amount of 84 dollars 33 cents, for 8 
months and 26 days, at 6 per cent, per annum ? 

33. What is the interest of 345 dollars 68 cents, for 

7 months and 13 days, at 6 per cent, a }iaar ? 

34. To what sum will 13 dollars 98 cents amount, in 

2 years 4 months and 7 days, at 6 per cent, a year ? 

85. What is the interest of 802 dollars 27 cents, for 1 
month and 5 days, at the rate of 6 per cent, a year ? 

86. What is the mterest of 1309 dollars, for 2 months 
iMKl 8 days, at the rate of 6 per cent, a year ? 

;??. To what sum will 23 dollars 8 cents amount, in 3 
••tJiin^ $ ttHVUhs and 22 days, at 6 per cent, a year ? 
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S8. Wbat is the interest of 2538 dollars 17 cents, for 
8 mcmths and 28 days, at the rate of 6 per cent, a year ? 

39. What is the amount of 1800 dollars 34 cents, hr 
I year and 2 days, at 6 per cent, a yeai^ 

40. IVhat 13 the mterest of 199 dollars 15 cents, for 1 
year and 23 days, at 6 per cent, a year ? 

41* To what sum will 49 dollars 5. cents amount, in 1 
year 2 months and 3 days, at 6 per cent, a year ? 

42. What b the interest of 201 dollars 50 cents, for 7 
years, at 6 per cent ? 

43. What is the interest of 3010 dollars 75 cents, for 
3 months and 1 day, at the rate of 6 per cent, a year ? 

44. To what sum will 41 dollars 6 cents amount, m 1 
year 5 months and 14 days, at 6 per cent, a year } 

45. What is the amount of 50 dollars and 11 cents, 
for 1 year and 21 da^s, at 6 per cent, a year ? 

46. What is the mterest of 1100 dollars for a year 
and 15 days, at 6 per cent, a year ? 

47. What is the interest of 9 dollars 89 cents, for 1 
year and 27 days, at 6 per cent, a year ? 

48. What is the mterest of 80 dollars, for 1 year 5 
months and 12 days, at 6 per cent a year ? 

49. What is the interest of 90 dollars, for 1 year 2 
months and 6 days, at 6 per cent, a year ? 

50. To what simi will 55 dollars amount, in 3 years and 
9 days, at 6 per cent, a year ? 

51. What is the amount of 41 19 dollars 20 cents, for 1 
year and 5 days, at 6 per cent, a year ^ 

To compute interest by days, when the rate is 6 per 
cent, per annum. RULE. Multiply the principal by the 
number of days, and divide the product by 6. The quo^ 
tient 18 the interest in millSj when the principal consists 
of dollars only; but when there are cents in the princi- 
pal j cut off two figures from the right of the quotuinty and 
the remaining figures will express the mills. 

This rule — like the rule for finding the per cent, fo** 
days — is based upon the supposition of 360 days to the* 
year; and, since the- year contams 365 days, the rule . 
^yes 1^ part more than a true six per cent, interest. 

9 
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52. What is the mterest of 86 dollars, for 20 days, at 
6 per cent, a year ? 

53 i What b the amount of 108 dollars, for 25 days, 
at 6 per cent, a ySar i 

54. What is the interest of 204 dollars, for 40 days, at 
6 per cent, a year f 

55. What is the mterest of 1000 dollars, for 29 days, 
at 6 per cent, a year f 

56. What b the amount of 98 dollars 60 cents, for 35 
days, at 6 per cent, a year ? 

57. What b the interest of .250 dollars, for 18 days, 
at 6 per cent, a year ? 

58. What is the interest of 61 dollars 25 cents, for 28 
days, at 6 per cent, a year i 

59. What is the amount of 215 dollars 78 cents, for 50 
days, at 6 per cent, a year f 

60. What is the interest of 71 dollars, for 41 days, at 
6 per cent, a yearf 

61. What b the interest of 3333 dollars,' for 10 days, 
at 6 per cent, a year ? 

62. What is the amount of 37 dollars 58 cents, for 16 
days, at 6 per cent, a year ? 

63. What is the interest of 91 dollars 80 cents, for 57 
days, at 6 per cent, a year .•* 

64. What is the interest of 4109 dollars, for 18 days, 
at 6 per cent, a year ? 

65. What is the amount of 5214 dollars, fo|[ 50' days^ 
at 6 per cent, a year ? 

' 66. What is the difference between the interest of 
$ 1000 for 1 year, computed by the year, and the interest 
on the same sum for the same time, computed by days; 
both at 6 per cent, f 

It will be observed, that, in all the preceding examples, 
the rate of interest has been 6 per cent, per annum. 
The method of computing interest at any other rate per 
cent, is the same, and equally simple, when the time con- 
sists of years only; but when there are months and days in 
the time, and the rate percent, per annum is other than 6, 
/'/ wjU frerjuently be convenient to find the interest for a 
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Tear first, and then for the months, to take the aliquot 
parts of a ^ear; and for the days, the aliquot parts of a 
month; as in the following examples. 

67. What is the interest of 934 dollars 34 cents, foi S 
years and 5 months, at 7 per cent, per annum ? 

934.34 
.07 



4fflonthsi8 ^ofa.Y. 



1 month is^of 4 ms. 



3) 65.4038 
3 

196.2114 

4} 21.8012 

5.4503 

$223.4629 



interest for 1 year 

interest for 3 yean. 
interest for4m8. 
interest for 1 m. 

interest for 3 Y. 5 ms 



68. What b the interest of 371 dollars 52 cents, for 
1 year 9 inonths and 19 days, at 7^ per cent, a year ? 

371.52 
•075 



6 months is 1 of a year. 2] 
3 months is | of 6 ms. 2^ 
15 days is i of 3ms. 
3 di^s is \ of 15 days. 
1 day b I of 3 days 



185760 
260064 

27.86400 

13.93200 

6.96600 

1.16100 

.23220 

.07740 

$50.23260 



for f year, 
for 6 months, 
for 3 months, 
for 15 days, 
for 3 days, 
for 1 day. 
for the whole time 



69. What is the mterest of 412 dollars 17 cents, for 1 
year 7 months and 10 days, at 7 per cent, a year ? 

70. What is the interest of 15748 dollars, for a year, 
at 4^ per cent.? 

71. What b the mterest of 125 doUars 50 cents, for 2 
years at 7 per cent, a year ? 

72. What is the interest of 969 doUars, for 4 years, 
at 8 per cent, a year ? 

73. What is the interest of 655 dollars 30 cents, for 
year^ at 7 per cent.? 



>.t*M4 
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74. What'is the interest of 404 dollars 39 cents, for a 

year, at 5^ per cent.? 

75. To what sum will 1060 dollars 90 cents amount, la 
a year, at 7 per cent. ? 

76. What is the interest of 1650 dollars, for a year, al 
30 per cent, ? 

77. What will 1423 dollars amount to, in a year and i 
monthsj at 5 per cent, a year.'* 

78. What IS the interest of 2194 dollars 50 cents j foj 
a year and 10 monthsj at 7 per cent, a year? 

79. What is die interest of 20750 dolJars 42 cents, 
for 1 year 2 months and 20 days, at 4 J per cent, a year ? 

80. What is the interest of 1109 dollars 44 cents, for 
1 1 months, at 5^ per cent, a year ^ 

61. What is the interest of 717 dollars 19 cents, for 

6 months and 6 days, at the rate of 7 per cent, a year } 
82* What IS the interest of 2119 dollars 78 cents, 

for 3 months and 24 days, at 4 ^ per cent, a year ? 

83. To what sum will 1 07 dollars 29 cents amount, in 

7 months and 5 days, at tlie rate of 7 per cent, a year ? 

84. To what sum will 5128 dollars 60 cents amount, 
in 3 months and 26 days, at 5 1 per cent, a year ? 

85. What is the interest of 8244 dollars, for I mohtli 
and 20 days, at the rate of 8 per cent per annum? 

86. What is the interest of 1062 dollars 80 cents, for 
2 months, at the rate of 9 per cent, per annum ? 

87. What is the interest of 4003 dollars 90 cents, for 
9 months, at the rate of 7^ per cent, a year ? 

83* What is the interest of 12416 dollars 25 cents, for 
4 months, at the rate of 4 per cent, a year ? 

89. To what sum will 103 dollars 70 cents amount, 
in 1 year 2 months and 13 days, at 7 per cent, a year } 

90. To what sum will 86 dollars 21 cents amount, in 

1 year 1 month and 27 days, at 7*per cent, a year ^ 

91. What is tlie interest of 502 dollars 9 cents, for 1 
vear 3 months and 7 days, at 7 per cent, a year? 

92. What is the interest of 319 dollars 27 cents, for 

2 years 7 montlis and 1 1 days, at 7 per cent, a year ? 

93. What 13 the amount of 753 dollars 50 cents, for 
I year 9 months and 21 days, at 30 per cent, a year ? 
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94. To what sum will 207 dollars 8 cents amount, in 
1 jear 4 months and 5 days, at 7 per cent, a year ? 

95. What is the interest of 99 dollars 10 cents, for 2 
years 1 month and 23 days, at 7 per cent, per annum ? 

To calculate interest on English money, firsi reduce 
the shillings, pence and farthings, to the decimal of a 
pound; the operation will then be as simple as the opera- 
tion on Federal money. 

96. What is the mterest of J617 10 s. 6d. for 2 years 

6 months, at 4 per cent, a year ? 

£ m A £ £ £ 

17 10 6 = 17.625. Then, 17.525 X. 10 =1.7525. 
£ £ : d, qr 

1.7525=1 15 2j\ Am. 

97. What is the interest of £42 18 s. 9d., for 1 year 

7 months and 15 days, at 5 per cent, per annum ? 

98. What is the mterest of £23 8s. 9d., for 6 years, 
at 7 per cent, a year } 

99. To what sum will J6140 12s. 3^d. amount, in 1 
year 4 months and 12 days, at 6 per cent, a year } 

100. To what sum will £463 19s. 6d. amount, in 2 
years and 8 months, at 6 per cent, per annum ? 

101. What is the mterest of £104 16s. lO^d., for 
11 months and 27 days, at the rate of 7 per cent, a year ? 

102. What is the interest of £90 5s. 3d., for 1 year 
1 month and 9 days, at 7 per cent, per annum ? 

103. VHiat is the interest of £512 7s. 4d., for 1 
year 2 months and 21 days, at 5 per cent, a year } 

104. To what sum will £210 10s. 6d. amount, in 

1 year 3 months and 18 days, at 7 per cent, a year ? 

ia5. VHiat is the interest of £2148 13s. 3d., for 5 
months and 17 days, at the rate of 5^ per cent, a year } 

106 What b the mterest of £750 4s. 6d., for 2 
years 3 months and 20 days, at 7 per cent, a year } 

107. To what sum will £70 10s. amount, in 3 years 

2 months and 10 days, at 7^ per cent, a year i 

108. What is the interest of £803 5s. 7d., for 10 
months and 14 days, at the rate of 5 per cent, pei" 
annum i 9* 
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109* To wbat Slim will £13 13s. 6d. amountj in 1 
year 11 months and 19 days, at 5 per cent, per annum* 



PAKTIAL PAYJVIENTS. 

In computing interest on notes, bonds, &c. whereon 
partial payments have been made, it is customary, when 
settlement is made in a year, or in less than a year from 
the commencement of interest^ to find the amount of the 
whole principal to the time of settlement, and also the 
amount of each payment, and deduct tlie amount of all the 
payments Crom the amount of the principal. 

The learner may compute the interest on the followmg 
notes; considering the rate to be 6 per cent, per annum, 
when no other rate is stated. 

(110.) Boston, Januaiy Hth. 1833. 

For value received, I promise Samuel Burbank Jr. to 
pay him or order the sum of one hundred and forty-one 
dollars and eight cents ^ in three months, wilh interest 
afterward* Horace Chase, 

On the back of this note were the fbllovving enciorseinents. May 
l«t, 1833, received seventv-five dolIarB. September 14th* 1833, re- 
ceived forty-tive dollars. The balance of the note was paid Januaiy 
I4tli. 1834. How mucli was tlie balance ? 



First payment, $ 75l 
Inturest, 8 ra. 14 d., 3.1? 

Amount, $ 78,17 



2nd.pajt. $45. 
InL, 4 m. .90 



Amount, $45.90 
78J7 



Principal, $141,08 
Int., 9 m. 6.34 



Amount, 



147.42 
124.07 



Amount of payments, $ 124.07 BaJance, $ 23.35 

(111.) New York, May 25th. 1 833. 

For value received, I promise Joseph Day to pay him 
or order the sum of three hundred and one dollars and 
forty-seven cents, on demand, with interest. 

Attest* John "Smith. Samuel Frink. 

On the back of thia note, the following endorse mente were made. 
July IsL 1833, received sixty-sevei> dollars and My cents. Janu- 
sry 4th. 1834, received torty-ejght doliars. April lltb. 1834, re- 
ceived thirty nine doUars. The balance of this note ivas paid Jud« 
Sim. 1634. Required the b^ilonce. ^ 
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(113.) Philadelphia, June 26tb. 1833. 

For value received, I prcnnise Charles S. Johnson to 
pay him or order ninety-three dollars and twenty-eight 
cents, on demand, with interest. James Ome. 

Attest. Levi Dow. 

On this note there were two endorBemeota, viz. Nov. 5tii. 1833| 
iMe&ved firQr-liiree dollarB and teventy-five cents. Feb. 23d. 1834^ 
received diutjr-seven doUars. Whal was due. May d6th. 1834> 
when the hafattce was paid. 

(1130 Baltimore, March 4th. 1832. 

For value received, I promise Hay & Atkins to pay 
them or order the sum of foiu; hundred and tluree 
dollars and fif^-six cents, in nine months, with interest 
afterward. Homer Chase. 

The following endorsements were made on the back of this note. 
Ian. Ist. 1833^ received one hundred and eighty-four dolIarBL 
August !(JBth. 1833, received one hundred dollars. This note was 
takoi up Bee 1st. 1833. Wi^|^was the balance then due upon it? 

(114.) Hartford, July 11th. 1831. 

For value received we promise Joseph Seaver to pay 
him or order the sum cf two hundred and seventeen 
dollars and fifty cents, in iCHir months, with interest after 
that time. - ^^ Whitmg & Davis. 

On this note there ^re three endorsements: vft. Nov. 16tli, 
1831, received ninety-three dollars. Feb. 12th. 1833, received 
fifiy dollars. August 2d. 1832, received sixty-seven dollars and 
ceventy-five cents. TThis^yte was taken up Oct 4th. 1832. Hqw 
much was then due upon n ? 

(115.) Burlmgton, October 1st. 1832. 

For value received, we promise Hannum, Osgood, & 
Co. to pay them or order the simi of seven hundred and 
fourteen doUars, iii three month^ with interest afterward. 

MasoB & Gould. 
The following payments were endorsed on the note. January 
1st 1833, received three hundred and sixty-four dollars. May 1st. 
1^3, received one hundred and twenQr-fiVe dollars and fifly cents. 
August 1st 1633, received eishty-six dollars. Nov. 1st 1833, re- 
. oeived a hundred and ten dollars. The balance due on this note ■ 
was paid Jan. 1st 1834 Uow much was it ? 
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If setdemeat b not made, till more than a year has 
elapsed after the commencement of interest, the preced* 
ing mode of compotmg interest, when pardal psym&sta 
bare been made, ought not to be adc^ted; and indeed it 
is not in strict conformity with law. 

The United States Court, and the Courts of the several 
States, in which decisions have heea made and reported, 
with the exception of Comiectieut and Vermont, and 
a slight variation in New Jersey, have establbhed a gen- 
eral rule for the computation of interest, when partial 
payments have been made. This rule is well expressed 
m the New York Chancery Reports, in a case decided by 
chancellor Kent, and here given in the Chancellor's own 
words, as follows. 

" The rule for casting interesij when partial payments ^ 
have been made^ is to apply the payment^ in the first plaeey 
to the discharge of the interest then due. If the payment 
exceeds tf^e interest ^ the surplv^oes towards}liecharging 
the principal, and the subsequent interest is to be com- 
puted on the balance of principal remaining due. If the 
payment be less than the interest, the surplus of interest 
must not be taken to augment the principal; bjii^ interest 
continues on the former principal until the period tshen 
the payments, taken together, exc eed^t he interest due, 
and then the surplus is to be applie4llfmrds discharging 
the principal; and interest is to he computed on the baU 
ance, as aforesaid.^^ 

The interest on the following i^^, iflust be computed 
by the above legal rule. 



I 



(116.) ' Washington, March 4th. 1832. 

?or value received, I promise Nehemiah Adan^s to 
|Mtv him or order the sum of one thousand two hundred 
dollars, on demand, wiuPinterest. •* Charles Tram. ' 

Attest. Wjpiam Dorr. 

Tho ft>llowi«g endorsements were n^ule on this note. June 
lOth. 18!^ received one hundred and sixty^nine dollars and twennr 
Wila. Oct. 29il. 1833, receifbd twenty dollars. March 30th. 183^ 
ItOQlvtd twouty-oiffht dollars. Nov. 5th. 1833, received six hun- 
<lll«d and elKhteen dollars and five cents. What was the balance 

^ mi inlciiig iij) tills note, March 5th. 1834 ? 
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PriDcipaly 
lamm/t from Mar. 4, to Jane 10, (3 m. 6 d.) , 
Fkst Amount, 
Fint pnymeiit - - - 

Btlanee, finmung a new prineipa], 
Interest from June 10. to Oct 22, (4 m. 13 d.), 
SeooDd payment^ • - • • . 
Leaying IntereBt unmid, .... 
Intefeet fiom Oct fu, to Mar. 90, (5 m. 8 d. ) , 

Tlurd^pa^meot, - - - - 

Leaving intefest unpaid, • . . • 
Interest firom |Iar. 30, to Nov. 5, (7 m. 6 d.) , 

Second Amount, 



t2aio 
ag 

aio 

27.65 

30.75 
28.00 



10S 

91200. 
19J2Q 

- 1219J20 

- 169J» 

1050.00 



2.75 

87.80 40.55 

- 1090.55 

- 6ia05 



472.5Q 

9.45 

9481JD5 



.FodHfa payment, 
* Bahmoe, forming a new principal, 
- IntKeet from Nov. 5, to Mar. 5^ (4 m.), 
fidaaoe due on.taking up tiie note, 

(117.) *feichi|K)nd, Jan. 6tli. 1833. 

For value received, I promise Joseph Tufts to pay 
him- or order one hiindred and forty-three dollars and 
fifty eentByOn demand, with interest. John Hanes. 

Two paVments were endorsed upon this note : yiz. Apr3 Idth^ 
1833, receiyed forty^ve dollars and eighty-four cents. Dec. 22d. 
1C33; received Mv-M||donarB and fi&en cents. The balance of 
this note was paid Mann 28th. 1834. How much was it ? 

(lis.) -^ - Raleigh, July 1st. 1832 
For vahie receivecif I promise Charles Goodrich to 
pay him or order the sum of six hundred and twenty-five 
dollars and fifiy cents, in three months, with interest after- 
ward. John Frink. 
• 

Three payments were endorsed qgon this note: viz. January 
IsL 1833, received two hundred doi||fi. Nov. Ist 1833, received 
twenty dqjlars. Jan.*lBt. 1834, received three hundred dollars. 
The balance was paid May Ist 1834. How mudli was it ? 

(119.) ' Charl^ton, Dec. 22d 1830. 

For value -received, I promised George Winship * 
pay him or order ninety-seven dollars and eighty cen 
on demand, with interest, Thomas White* 



F 

^^p^^ The endoraenietitB^ maclo oa tlita note were the fbUowitig Oct 
^m 13th, IKllf received twelve dolIarB eigbt7-]five cents. July 20th» 
^1 Id^, received twelve dollora and seventeen cents. Fe5. SGlk 

^M t833, received fourteen dollars and ninety-five cents, Au^st 26ilv 
^H 1833, received tJ^irty-sIx dollars and ten cents. HequiFed the bal* 
^M BDce, which was paid Jan. 31 bU lB3<k 

r 
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(120.) Augtista, January 1st. 183 J* 

For vakie received, I promise Israel Capen to p^ 
htm or order eighty-four dollars and forty cents, on de* 
maod, with interest, Edward Ruggles, 

On til e back of this note were the following endorsements. Oct 
9th, 183 It received nineteen dollars mid thirty-two cents. July 
15th, 1832| received twenty dollars* April 9th. IKS3, received 
twenty-one dollars and eighty- wie cents. Oct. 9th, 1833, received 
twenty-two dollans find filleen cents* The balance of this note 
WHS paid Feb. 19th- 1834. How much was it ? * 



(121) New Orkans, Feb. 22d. 1830- 

For value received, I prcpiise Maynard and Noyeai- 
to pay them or order the simr Of nine hundred dollars^ ut 
ihree months, with interest till paid. Isaac Jettison* 

Attest, William Proctor. 

The following fiaytnentH were endorsed upon tlie noJe* May 
22d, 1830, received nvcnty-five dollars. Sept 22d, 1830, received 
fifteen dollars. May 22d. 18S1, received tliirtj^'frve dollars. May 
^2d, 1832, received one hundred and fortv-ive dollars and twelve 
cents. Dec* 4th. 1832, received one Ifejidreil and twenty-fiv» 
dollars and sixty cents. May 22ti. 1833, received two Tiundred and 
nineteen dollars and aixty cents, Dec, 31st 18;^, received two 
hunilred and Bixty-eiglit dollars and twenty-five cents. The 
Imlance of diid note was paid FeU M\h* 1834. Wliat was th^ 
balance? 

(122.) CiJicronati, Dec. 1st. 1830. 

For value received, I promise Horatio Davis to pay 
bim or order the sum of t>ne thousand dollars, on demand, 
with interest till paid. Edward Lang. 

Five partial payments were endorsed on tins note i viz, F«hv 
1st 1832, received seventy-five dollara, June 1st, 18;32, received 
twenty dollars, August Ist, 1833, received twenty dollars, October 
1st 183:J, received seven hundred and fifty dollars. Feb. Ist 1834, 
received on© hundred dollars. The balance of this note was paid 
June Ifft 1834 How much was it? 



\ 
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f (««.) Louisvffle, April 4th. 1832. 

^ For viliie received, I promise Samuel H. Wheeler to 
ptf him or order the sum of three hundred and ninety- 
dx doHars, on demand, with interest, at the rate of 7 per 
ceot. a jear, till paid. . George Gkielph. 

Butial payments were uoade on this note, as follows : Se^ 14th. 
1833^ received twelve dolhss. Mbj 4di. 1833, received eighteen 
doUarsL Oct 24th 1833, reomved &rty-nlne dollars twelve cents. 
Hbeiwlanoe was paid MajT 30th. 1834. What was the balance? 

(124.) Nashville, Sept. 7th. 1831. 

For value received, I promise Dmus Pond to pay 
iiiin or order the sum of four hundred and eighty-six 
dollars and ninety cents, on demand, with interest at the 
late of 7 per cent, a year. Martm Smith. 

The fiiUowme partial payments were endorsed on this note. 
March 22d. 183^ receiveu one hundred and twenty-five doUars. 
Nov. 29th. 1S32, received one hundred and fifty doUars. Mav 
l^h. 1833, received one hundipd and twenty dollars. The bal 
ance was paid April 19th. 1834. Re<iaired the balance. 

(125.) Albany, August 13th. 1830. 

For value received, I promise Theodore Leonard to 
pay him or order the sum of two hundred and ninety- 
eight doUars and nineteen cents, on demand, with interest 
at the rate of 7 per cavt. a year. Stephen Kirkhmd. 

Attest. W. Stevenson. 

The following endorsements were made on this note. April 
Olli. 1831, received fifty-four dollars. Dec. 17th. 1831, received 
fbr^-two dollars. June, Slst 1832 received sixty-one dollaiu 
Feb. 26th. 1833, received thirty-seven dollars and eighty cents. 
July 8th. 1833, received seventy-five dollars. The balance vfOB 
paid May 12th. 1834. How much was the balance ? 

COMPOUND INTEREST. 

Compound interest is that which is paid not only for 
the use of the principal, but also, for the use of the inter- 
est after it becomes due. 

When the interest is payable annually, find the interest 
for the first year, and add it to the principal, and thi» 
amouAjt 13 the principal for the second year. Find the 
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interest ob tbb secemd jprincipal, and add as before; this 
amouat is tbc principal for the third year : and so oo 
through the whole number of years. When the interest 
b payable half-yearly, or quarterly, find the interest for 
hau a year, or a quarter of a year, and add it to th^ 

Principal, and thus proceed through the whole time, 
subtract the first principal from the last amount, and tbiB 
remainder is the compound interest. 

126. What is the compound interest of a thousmd 
dollars for 3 years, at 6 per cent, per annum ? 
$ 1000. principal. 

60. mterest for the first year. 

1060. amount, principal for the second year. 

63.60 interest for the second year. 

1123.60 second amount, prineipal for third year. 
67.415 interest for the third year. 

1191.016 third amount. 

1000. first principal deducted. 

$191,016 Answer. 
1^. What is the compound interest of 740 dollars for 
6 years, at 6 per cent, per annum ? 

128. What is the compound interest of 500 dollars, 
for 4 years, at 7 per cent, per annum ? 

129. To what sum will 450 dollars amount, in 5 years, 
at 5 per cent, per annum, compound interest ? 

130. What is the compound interest of ^760 10». 
for 4 years, at 4 per cent, per annum ? 

131. A gave B a note for 300 dollars, with interest at 
6 per cent, a year, payable semiannually. How much 
did it amount to in 2 years, at compound interest ? 

132. At compound interest, what will 600 dollars 
amount to in l^year, at the rate of 6 per cent, a year, 
mterest payable quarterly ? 

PROBLEMS IN INTEREST. 

In reviewing the subject of simple interest, we perceive 
four Several problems, which arise from its conditions, 
and which we shall now distinctly notice. 
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PROBLEM I. The piincipd, time, aad rate per cent* 
pveo, to find the interest: 

RUI£. MuUipiy together the decimal expremim tlt€ 
ntU per onmiiii, the time in yeur$ and the decimal of a 
year, and l&e principal: the product mil be tiie interest. 

This problem has ak^dy been exemplified in the pre- 
ceding pages of this article* 

PROBLEM H. The principd, time, and amount given, 
to find the rate per cent, per annum. 

RULE. Subtract the principal from the amount, and 
tite remainder teill be the interest for the given time. 
Divide this interest by the given time expressed in years 
or the decimal of a year, and the quotient mil be the 
interest for one^year. Divide the interest for one year by 
the given principal, and l&e quotient wili be the rate per 
cefd. per annum. 

133. At what rate per cent, per umum must 172 dol- 
lars 40 cents be put on interest, in order to amount to 
832 dollars 74 cents, m 5 years ? 

134. Lent 51 dollars 25 cents, and in 1 year and 4 - 
months it amounted to 55 dollars 35 cents. What was 
the rate per cent, per annum ? 

135. Borrowed 340 dollars for 9 months, and at the 
expiration of the time it amounted to 355 dollars 30 cents. 
What was the rate of interest per annum ? 

136.' At what rate per cent, per annum must 87 J cents 
be put on interest, ih order to amount to 98 cents, in 2 years ? 

PROBLEM in. The principal, rate per cent., and 
amount given, to find the time. 

RULE. Subtract the principal from the amount, and 
the remainder will be the interest. Divide the interest by 
the principal, and the quotient will be the interest of 1 
dollar. Divide the interest of I dollar by the rate, and 
the quotient will be the time: 

137. In what time will 89 dollars 25 cents amount to 
92 dollars 82 cents, at the rate of 6 per -cent, a year ? 

•138. In what time will 171 dollars 40 cents, amount to 
231 dollars 39 cents, at 7 per cent, a year ? 

10 
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139. Borrowed 163 dollars 50 cents at 6 per cent, a 
jear; at the time of payment it amounted to 176 doUan 
58 cents. How long did I keep the money ? 

140. In what time will 4810 dollars 25 cents, amount 
to 5002 dollars 66 cents, at 6 per cent, a year ? 

141. Lent 114 dollars at an interest of 7 p^ cent a 
year; on its return it amounted to 127 doUars 30 cents* 
How long was it out ? 

142. In what time will $100, or any otb^ sum of 
money double, at the rate of 6 per cent, per «mum, 
nimple interei^ ? 

PROBLEM IV. The amount, time, amd rate per cent. 
given, to find the principal. 

RULE. Divide the amount by the amawU of 1 doUat 
for the time, and the quotient mil be the principal. 

This problem forms the subject of the next article, 
under the head of Diseifunt. 
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DISCOUNT. 

Discount is an allowance /nade for the payment of 
money before it is due. 

The present worth of a debt, payable at a future period 
without interest, is that sum of money, which, being put 
on interest, would amount to the debt, at the period when 
the debt is payable. 

It is obvious, that, when money is worth 6 per cent, 
per annum, the present worth of $1.06, payable in a 
year, is $ 1. Hence, the present worth of any debt, pay- 
able in a year, is as many dollars as there are times $ 1.06 
in the debt. And hence we deduce the following. 

RULE. Divide the debt by the amount of I dollar for 
the rime, and the quotient is the present toorth. Subtract 
the present worth from the debt, and the remainder will 
be me discount. 
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1. What b^the present worth of 450 dollars, payable 
01 6 months, when money is worth 6 per cent, per 
aonum? 

2. What is^the present worth of 535 dollars, payable 
m 15 months, wnen money is Worth 6 per cent, per 

annum ? 

3. When money is let for 6 per cent, per annum, 
what is the present worth of a note for 1530 dollars, 
pqrable in 18 months ? 

4. Sold goods to the amount of 1500 dollars, to be 
paid one half in 9 months, and the otlier half in 18 months : 
what is the present worth of the goods, allowing interest 
to be 5 per cent, per annum ? 

3' What is the present value of a note for 2576 dol- 
lars and 83 cents, payable in 9 months, when interest is 

6 per cent, per annum ? 

6. When interest is 6 per cent. a. year, what is the 
difference between the discount on 1285 dollars for a 
year and 8 months, and the interest jof th6 same sum for 
the same time ? 

7« Pmrchased goods amounting to 6568 dollars 50 
cents on a credit of 8 months: allowing money to be 
worth 4 per cent, a year, how much cash down will pay 
thebiU.? 

8. A man, having a horse for sale, was 'offered for it 
225 dollars, cash in hand, or 230 doUars payable in 9 
months: he chose the latter, although mbney was worth 

7 per cent, a year. How much did he lose by hi* 
ignorance ? 

9. Bought a quantity of goods for 1331 dollars 53 
cents cash, and the same day sold them for 1985 dollars 
48 cents on a credit of 6 months, when money was 5 
per cent, a year. How much did I gain upon the goods ? 

10. What is the discount on 198 dollars 60 cents, for 
9 months, when interest is 5 per cent, a year ? 

11. What is the discount on 241 dollare 81 cents, for 
7 months, when mterest is 4^ per cent, a year ? 

12. What is the present worth of 741 dollars 65 cents- 
pajrable in 48 days; interest being 6 per cent..^ 
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XVII 

BANKING. 

A BANK is an institution which trafficks m money. It 
is owned in shares, by a company of kidiiridiMds, called 
Mockholders; and its operations are ccmductedby a Presi- 
dent and board of Directors. It has a d^>osite of specie^ 
and issues notes or bills j which are used for a circulatmg 
medium, as money. These bills are mostly obtained 
from the bank in loans, on which interest is paid; and the 
amount of bills issued being greater than the amount of 
specie kept in deposite, a profit accrues to the bank. 

The interest on money hired from a bank, is paid at ^ 
the time when the money is taken out — the hirer receiving 
as much less than the sum be prcunises to pay, as would 
be equal to the mterest of what he promises tp pay, from 
the time of hiring the money until the time it is to b^ 
paid. From this circumstance, the interest on money 
nired from a bank is called dtMcoMtil, and die promissory 
note received at the bank is said to be discounted. 

A note, to be discounted at a bank, is usually made 

{ayable to some person, who endorses it, and wlu> there- 
y binds himself to pay the debt, in case the signer of 
the note should fail to do so. Any person, therefore^ 
who holds the note of miother, payable at a fiiture time^ 
may endorse it, and obtain the money for it at a bank, 
by paying the bank discount; provided tlie credit of the 
parties is undoubted. 

It is customary in banks, to compute the discount cm 
every note for 3 days more than we time stated in the 
note; and the debtor is not required to make payment 
until 3 days after the stated term of time has elapsed. 
These 3 days are called days of grace, 

1. What is the bank discount on 775 doUars for 30 
days, and grace, when interest is 6 per cent, a year ? 

2. What is the bank discount on 900 dollars for 9f 
days, mid grace, at the rate of 6 per cent a vear } 
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3. How much is received on a note for 2540 dollars 
80 cents, payable in 4 months, discounted at a bank, 
when interest is 4^ per cent, a year ? 

4. A note for 452 dollars, payable in 7 months, is 
discounted at a bank, when interest is 6 per cent, per 
annuip. What sum is received on it ? 

5. A note for SOOQ dollars, payable in 70 days, is dis- 
eounted at a bank, when interest is 6 per cent, a year. 
What sum is received on it ? 

6. A merchant bought 1625 barrels of jQour for 5 dollars 
a barrel cash, and ob the same day sold it for 5 dollars 
50 cents a barrel, on a credit of 8 months, took a note 
for the amount, and got it discounted at a bank, when 
money was 6 per cent, a year. How much did he gain 
on the! flour ? 

7. A man got his note for ^ 1000, payable in 3 months, 
discounted at a bank, at the rate of 6 per cent., and im- 
mediately put the money he received for his note on 
iqferest .for 1 year, at 6 per cent. He kept the money 
from the bank 1 year, by renewing his note every 3 
months, and paymg in the required hank discount at each 
renewal. At the end of the year he received the amount 
of the money he had put on interest, and paid his note at 
the bank. How much did he lose by this exchange ? 

In the above example, interest on the several discounts 
paid into the bank forms part of the loss. 

8. A money broker subscribed for 20 shares in b, neyr 
bank; at $100 a share. When the bank commenced 
operation he paid in 50 per cent, of the price of his stock, 
and in 6 months after, he paid in the remainder, lit 12 
months from the time the bank conunenced, there was a 
dividend of 3^ per cent, on the stock among the stock- 
holders; and the same dividend accrued every 6 months 
thereafter. At the end of 3 years tl^e broker sold his 
stock at 7 per cent, advance. Now, allowing tliat this 
broker hired his money, anc| paid 6 per cent, annually. 
how much did he make by the speculation ? 

In this example, the broker must charge annual interest 
on the interest he pays, and must give credit for annual 
interest on his share of the divi^en^s. 

10* 
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XVIII. 

EQUATION 01^ PAYMENTS 

Equation of payments consists in finding a meok 
time for the payment at once of several debts, payable at 
different times, so that no loss of interest shall be sustained 
by either party. 

For instance, if A owes B onS dollar, payable in 2 
months, another dollar payable m 3 months, and a third 
dollar payable in' 4 months, at what time may the three 
sums be paid at once, without iiyustice to either of them ? 
It is evident, that the interest of 1 dollar f6r 2 naonths, is 
the same as the interest of 2 dollars for 1 month'; and the 
interest of 1 dollar for 3 months, is the same as the inter- 
est of 3 dollars for 1 month; and the interest of 1 dollar 
for 4 months, is the same as the interest of 4 dollars for t 
month: 2 dollars, 3 dollars, and 4 dollars, added together , 
make 9 dollars for 1 month; but ,the three sums to be 
paid, when added together, make only 3 dollars, which 
sura being, only a third part of 9 dollars, the term of 
credit must be three times as long, or 3 months, which 
is the equated time. This result is obtained by multiply- 
ing the sum, payable in 2 months, by 2; that payable in 
3 months, by 3; and that payable in 4 months, by 4; and 
then adding the several products together, and dividing 
the sum of them by the sum of the debts. 

KULE. MulHply^aeh debt by the time^ in tphich it i$ 
payable J and divide the sum of the products by the sum 
of the debts: the quotient Vftil be the equated time. 

1. If I owe you 60 dollars payable in 4 months, 75 
dollars payable in 6 months, and 100 dollars payable in 
7 months, in what time may the three sums be paid at 
once, without loss to either of us ? 

2. A owes B 200 dollars, 40 dollars of which is to be 
ptud in 3 months, 60 dollars in 5 months, and the remain^ 
der in 10 months. At what time may the whole be paid 

atODcey without injustice to either party i 
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3. Bought goods to the amount of 1552 dollars, pay- 
able at four different times, as follows; 225 dollars and 
75 cents in 4 months, 250 dollars and 25 cents in 6 
months, 425 dollars and 50 cents in 8 months, 650 dol- 
lars 50 cents m 10 months; but afterward agreed with 
my creditor to |>ay him all at once, at the equated time. 
What was the tmie ? 

4* If I owe you three sums of money payable at differ- 
ent times, viz. 50 pouads fai six mondis, 60 pounds in 7 
months, and 80 pounds in 10 months, what is the equated 
linke for paying the whole at once ? ^ 

5. Bou^t goods to the amount of 1000 dollars, 200 
dollars of which was to be paid down, 400 dollars in 5 
months, and the remamder in 15 months;* but it was 
afterward agreed, that the whole be paid at once. In what 
time ought the payment to be made ? 

6. A merchant has due to him a certaiil sum of money j 
to be paid as follows; -J^ in 2 months, ^ in 3 months, and 
Ihe rest in 6 months. What is the equated time for pay- 
ing the whole ? 

7. Sold goods amounting to 1296 dollars, of which 346 
dollars was to be paid in 2^ months j 323 dollars in 6 
months, and the balance in 10 months; but the purchaser 
afterward agreed to make but one payment of the whole. 
What term of credit ought he to have ? 

8. Bought goods to the amount of 640 dollars 80 
jcents, payable ^ down, ^ in 4 months, ^ in 8 months, 
and the balance m a year; but afterward made an agree- 
ment to pay the whole at one time. In what time ought 
I to pay for the goods ? 

9. A merchant has due to him $300 to be paid in 60 
days, $500 to be paid in 120 days, and $750 to be paid 
m 120 days* What is the equated time for these dues ? 

10. A owes B $ 1200, to be paid in 8 months; but A 
offers to pay $400 in 4 months, on condition diat the 
remainder shall continue unpaid an adequate term of time* 
In what time ought the remainder to be paid ? 

11. If a debt of $1000 be payable at the end of 7 
months, and the debtor agree to pay $300 at present^ 
what is the proper time for paying the res| ? 
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XIX 

PROFIT AND LOSS. 

The ascertaining what is gained or lost in buying and 
selIi^g, and the adjusting of the price of goods so as to 
gain or lose a certain sum, or a certain per cent., come 
under ^e head of Profit and Loss. 

1. Bought a piece of broadcloth containing 28 yards 
for 112 dollars, and sold it at 5 dollars 25 cents a yard. 
How much, and what per cent, was my profit ? (See 
Art. xiv. Example 45.) 

2. Bought 3 pieces of broadcloth, containing 28 yards 
each, at 5 dollars 25 cents a yard. At what price per 
yard must I sell it, to gain 20 per cent. ? 

3. Bought cloth at 4 dollars 60 cents a yard, which, 
not proving so good as I expected, I sold at 3 dollars 91 
cents a yard. ^ What per cent, did I lose ? 

4. Bought 1250 barrels of flour for 6250 dollars. At 
what price per barrel must I sell it, to make a profit of 
12^ per cent.. ^ 

5. Bought 30 hogsheads of molasses, at 20 dollars a. 
hogshead, in Havana; paid duties 20 dolkrs 66 cents; 
freight 40 dollars 78 cents; porterage 6 dollars 5 cents^ 
insurance 30 dollars 84 cents. What per cent, shall I 
gam by selling at 26 dollars per hogshead ? 

6. Bought wheat at 75 cents a bushel; at what price 
per bushel must I sell it, to gain 2() per cent. ? 

7. A merchant received from Lisbon 180 casks oi 
raisms, containing 80|lb. each, which cost hini 2 dollar9 
18 cents a cask. At what price per cwt. must he sell 
them, to gain 25 per cent. ? 

8. If I sell sugar at 8 dollars per cwt., and thereby 
lose 12 per cent., what per cent, do I gam or lose, by 
selling the same at 9 dollars per cwt. ? 

9. If I purchase 6 pipes of wine for 816 dollars, and 
5ell it at 59 dollars 50 cents a hhd. do I gam or lose, and 
fvAat per cent ? 
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10. If you purcluuc 5cwt. Iqr. 12lb. of rice, at 2 
doUarsrSO cents per cwt., at what price per pound must 
70U sell it, to mdce 6 dollars on tlie whole ? 

11. If I purchase 13cwt. of cofiee at 12^ cents per 
pound, at what price per lb. must I sell it, to gain 80 
doQars 8 cents on the whole ? 

12. A miller sold a quantity 4>f com at 1 dollar a 
bushel, and gained 20 per cent.; soon after, he sold of 
the same, to the amount of ^37.50, and gamed 50 per 
cent. How many bushels were there in the last parcel, 
and at what did he sell it per bushel ? 



XX. 

PARTNERSHIP. 

Partnership is the union of two or more individuals 
in trade. The company thus associated is called a firm: 
and the amomit of property, which each partner puts 
into the firm, is called his stock in trade. The profit or 
loss is shared among the partners, when the stock of each 
is employed an equal length of time, in proportion to 
each partner's stock in trade; but, when the stock of 
the several partners is employed in the firm unequal 
terms of time, in proportion to each one's stock and the 
time it was employed. 

1. A, ^, and C entered into partnership, and the stock 
of each was employed in the firm one year. A put in 
240 dollars, B 360 dollars, and C 120 dollars. They 
gained 350 dollars. What was each partner's share of the 
gain ? 

We find in this example, that the whole capital of the 
firm was 720 dollars. A's stock was 240 dollars, and 
he must have f|§ of the gain. B 's stock was 360 dollars, 
and he must have f|§ of the gain. C's stock was 120 
dollars, and he nrnst have \y^ of the gain. Observe th^ 
folfewing: statement. 
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and f of 1 350. is 1 16 f dollars, A'^sfave. 
and |of $350. is 175 dollars, B's share, 
and i o f $350. is 58 j ^ dollars, C's share. 
$350 Proof. 

2. Messrs. Ralph Wheeler, Samuel Slade, and James 
Libbe7 formed a connexion in business under the firm of 
Wheeler, Slade, and Libbej. Wheeler pot into t)ie firm 
3500 dollars; Slade 2000 dollars; and Libbe^ 1500 dol- 
lars. The stock of the several partners was in trade the 
same term of time, and they gamed 1500 dollars. . What 
was each partner's share of the profit ? 

3. Messrs. Joel Haven, Israel Vamum, Tyler Penni- 
man, and James Conant formed a partnership under the 
firm of Haven, Yamum, and Co. Haven put into the 
firm 4000 dollars, Yamum 2500 dollars, Penniman 1500 
dollars, and Conant 750 dollars. They traded in partner- 
ship 3 years, and gained 1750 dollars. How much was 
each partner's share of gain ? 

4. A, B, C, and D traded together one year. A put 
in 800 dollars, B 500 dollars, C 300 dollars, and D 150 
dollars; but by mu^rtune they lost 350 dollars. What 
loss did each partner sustain ? 

5. A gentleman dying, left two sons and a daughter, 
to whom he bequeatned the following sums; viz. to the 
fslder son 1200 dollars, to the younger, 1000 dollars, and 
to the daughter 800 dollars; but it was found that his 
whole estate amounted only to 750 dollars. How much 
did each child receive from the estate ? 

6. Three merchants bought a ship, for which they 
gave 8000 dollars. A paid 2850 dollars, B 1980 dollars, 
and C the rest: in her first voyage she cleared 6400 
dollars. How much of the profit had each partner ? 

7. A and B traded together. A put into the firm 540 
dollars, and B the rest: ihej^ gained 387 dollars, of 
which B's share was 225 dollars. What was A's gam, 
and what was B's stock ? 

8. The capital stock in the firm of Farmer, Turner 
and Hancock, was 18477 dollars 60 cents. Parmer's 
stock was 9238 dollars 80 cents; Turner's 6929 dollars 

iO cents; and Hancock's the tem^d^t. The stock 



■I 
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of the Mveial partners was in the firm the same term of 
tmie: by nusfortunes of various kinds, ihej lost 12376 
dollars 20 cents. What loss did each; partner sustain ? 

9. A, B, and C traded in partnership. A's stock 
was 385 dollars 50 cents; B's 297 dollars 75 cents; C's 
175 dollars 25 cents: thej gained 343 dollars 40 cents. 
What was each one's share. of gain ? 

When the stock of the several partners is in the firm 
imequal terms of time, the profit or loss must be appor- 
tioned with reference both to stock and time. Tnus, 
A^Bf'and C, traded in company; A put in 200 dollars 
for 3 months, B ISO dollars for 5 months, and C 70 dol- 
lars for 10 months: they gained 132 dollars. Now, to 
apportion this gain justly, we say that A's 200 dollars 
for 3 months was the same as 600 dollars for 1 month; 
B^s 180 dollars for 5 months the same as 900 dollars for 
1 month; and C's 70 dollars for 10 months the same as 
700 dollars for 1 month; therefore it is the same as if A 
had put in 600 dollars, B 900 dollars, and C 700 dollars, 
all for an equal term of time. These sums added together 
make 2200 dollars; therefore, A had t^^^ of the gam, B 
^^ , and C -^^^ . These fractions, when reduced, are 
X, j^, and 1^. 1^ of 132 dollars is 6 dollars; then A 
bad 6 times 6 dollars, B 9 times 6 dollars, and C 7 times 
6 dollars. 

RULE. Multiply each partner's stock by the time it 
was in the firm; make each product the numerator of a 
fraction, and the sum of the products a common denomi' 
nator; then multiply the whole gain or loss by each of 
these fractions J for each partner's share. 

10. A, B, and C traded m company. A put in 400 
dollars for 9 months, B 300 dollars for 6 months, and C 
200 dollars for 5 months: they gained 320 dollars. 
What was the gain of each ? 

11. X, Y, and Z formed a partnership. X put into 
the firm 500 dollars for 18 months, Y 380 dollars for 13 
months, and Z 270 dollars for 9 months; but their lost 
818 doUars 50 cents. What was the loss of each ? 
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12. R and S entered into partnership for 16 monthsy 
R pat in at first $ 1200, and at the end of 9 months 
$200 more. S put in at first $ 1500, and ia£tqr 6 months 
had elapsed be took out $500. In this partnership they 
gained $ 772.20. How must the gam be divided f 

13. Ob the first day of January, A began business with 
380 dollars; on the first day of May followii^, he took 
B into partnership with 270 dollars; on the first day 
of the next Ai^ust, they took in C with 400 dollars: at 
the end of the year, they found there was a gain of 436 
dollars. What share of the gain had each ? 

14. Grould and Davb entered into partnership for ope 
year. Gould's stock, at first, was only 500 dollars^ but 
at the end of 5 months he put in 150 dollars more. 
Davis's stock, at first, was 600 dollars, but at the end of 
9 months he took out 200 dollars: at the end of the year, 
it was found they had gained 682 dollars 50 cents. What 
was the gain of each partner ? 

15. Three farmers hired a pasture at 60 dollars 50 
cents for the season. A put in 5 cows 4^ months, B 
8 cows 5 months, and C 9 cows 6^ mouths. 'Wliat 
rent did each pay ? 

16. A and B hired a coach m the city, to go 40 miles 
for $20, with liberty to take in two more passengers. 
When they had ridden 15 miles they admitted C; and on 
their return, within 25 miles of the city, they admitted D. 
As each person is to pay i^ proportion to the distance 
he rOde, it is now required to settle the coach hire justly 
between them. 

17. Messrs. Howard, Bender, Dorr, and Tremere 
were partners for 2 years, under the firm of Joseph 
Howard and Co. When the firm conmienced business, 
Howard's stock was 6000 dollars. Bender's 3500 dqjlars, 
Dorr's 2800 dollars, and Tremere's 1700 dollars. At 
the end of 8 months, Howard withdrew GOOO dollars 
from tlic firm; after trading 10 months, Tremere added 
1300 dollars to his former stock; at the end of the first 
year. Bender withdrew 800 dollars. At the close of the 
two years, they had gained 3608 dollars 40 cents. How 

much was each partner's share of tlic gain P 
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XXL 
BANKRUPTCY. 

Id dir course of mercantOe business^ it happens not 
oBfireqnently, diata m^rcfaant, either from misfortune or 
impradence, becomes insolvent, and what property he has> 
b distributed among his creditors in proportion to their 
re^ectWo dues. 

QuestioDS in bankruptcy are performed on the same 
piinciple with those in partnership: we first ascertain the 
UDOunt of the bankrupt's ' property, then the amount of 
his debts, ne^ what per cent, he pays, and then multiply 
the smn due to each creditor by the decimal expressing 
the per cent, which the debtor pays. 

1. A man failing, owed the following sums: to A 120 
dollars 68 cents, to B 150 dollars 75 cents, to C 310 
dollars 32 cents, to D 208 dollars 25 cents; and his whole 
property amounted to only 632 dollars, which was divided 
among them in proportion to their respective demands. 
How much did eacn receive ? 

2. If the money and effects of a bankrupt amount to 
8361 dollars 74 cents, and he is indebted to A in the 
sum of 1782 dollars 24 cents, to B 1540 dollars 76 cents, 
and to C 2371 dollars 17 cents, how much will each 
of them receive ? 

3. A person failing in trade^ owed A 539 dollars, B 
756 dollars 80 cents, C 854 dollars 16 cents, and D 
1200 dollars; hi? property amounted to 837 dollars 49 
cents, which was distributed among them in proportion 
to their several demands. How much did each creditor 
lose by the failure ? 

4. A bankrupt owes A 813 dollars 74 cents, B 3673 
dollars 46 cents, C 1840 dollars 40 cents, D 117 dollars 
80 cents, and E 814 dollars 60 cents, his whole proper- 
ty, worth 4029 dollars 30 cents, he gives up to his credi- 
tors. What percent, does he pay, and how much does 
each creditor receive ? 

. 11 
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XXII. 

ASSESSMENT OP TAXES. 

Taxes are imposts paid by the people for the support 
of government. They are assessed on the citizens in 
proportion to their property; except the poll tax, which 
IS assessed by the head widbout regard to property. 

An accurate inventory of all the taxable prop^iy of 
every citizen is mdispensable to a Just assessment of 
taxes, and is the first thing to be obtamed. 

When a tax is to be assessed on property and polls, we 
first ascertain the an^ount which the pons pay, and deduct 
it from the sum to be raised; then apportion the remain- 
der according to each man's property. 

To effect the apportionment, we find what per cent, of 
the whole property to be taxed, the sum to be raised 
is; then multiply each man's inventory by that per cent, 
expressed in decimals, and the product is his tax. 

1. A tax of four hundred and fifty dollars is to be as- 
sessed on a parish, in which there are 40 rateable polls. 
Of this tax, that to be assessed on the polls amounts to 
50 dollars; leaving 400 dollars to be assessed on the real 
and personal property of the parish, which by inventory 
is 40000 dollars. What must a parishioner pay, whose 
real estate in the inventory is 700 dollars, personal prop- 
erty 150 dollars, and who pays for one poU ? 

400 dollars is one per cent. (.01) of 40000 dollars 
Real estate 700 
Personal estate 150 



Total property 850 
.01 



Tax on property 8.50 
Poll tax 1.25 

Tmaltax $9.75 .4n5. 
2. An incorporated town, in which the real and personal 
property was valued in the inventory ul 7^S56 dolUra^ and 
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10 which there were 154 rateable polls, voted to raise 
1285 dollars 34 cents by taxation. The tax on each poU 
was 1 dollar 25 cents. How much did A pay, whose 
real estate stood in the inventoqr at 2146 dollars, personal 
property at 224 dollars, and who paid for 1 poll r How 
much did B paj^, whose real estate in the inrentonr was 
1000 dollars, bis personal proper^ 140 dollars, and who 
paid for 2 polls? How mucli did C nay, whose real 
estate was i^hied at 785 dollars, personal property at 103 
dollars, and who paid for 3 polls ? How much did D 
pay, whose real estate in the inventory was 4000 dollars, 
personal property 478 dollars, and who paid for 1 poll ? 
How much did £ pay, who had no real estate, whose 
personal property was valued at 250 dollars, and who 
paid for 4 polls ? , How much did a single woman pay, 
whose real estate was valued at 500 dollani, and her per- 
sonal property at 1^ dollars ? 

Assessors find it most expedient to make a table, which 
shall exhibit at once, the tax on all sums, from $ 1 up to 
any amount required. The table is made by multipl3ring 
the per cent, which the tax amounts to, by the severd 
numbers, 1, 2, 3, 4, and so on. 

The following is a table of taxes to be made when 1^ 
per cent, is to be raised on the valuation of property. 



Mpays 


.015 


$20pa7 .30 


$200 par 


$3.00 


2 " 


.03 


30 " .45 


300 " 


4.50 


3 « 


.045 


40 " .60 


400 «' 


6.00 


4 « 


.06 


50 " .75 


500 " 


7.50 


6 " 


.075 


60 " .90 


600 " 


9.00 


6 « 


.09 


70 " 1.05 


700 " 


10.50 


7 " 


.105 


80 " 1.20 


800 " 


12.00 


8 " 


.12 


90 " 1.35 


900 " 


13.60 


9 « 


.135 


100 " 1.50 


1000 " 


15.00 


10 " 


.15 









3. By the above table, what would be the tax on 
$6425 real estate, and $2346 personal estate ? 

4. By the above table, what would be the tax of % i 
freeholder, whose real estate is valued at $9842, nm 
personal estate, at $15066; poll tax $ 1.25 ? 
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GENERAI- ATERAGE. 
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WheQe^er a ship is in distress, and the master d 
erately makes a sacrifice of anj part of the lading, or of 
the ship's fumimre, masts^ spars, riggiDg, &c. for the 
preservation of the rest, all the property on board, whioh 
IS saved by the sacrifice, must contribute towards the 
value of what is thus sacrificed. The contnbntian is 
called a general average ; and the property sacrificed 
called the jettUon* 

If a vessel is accidentaliy stranded, and by extraordi- 
nary labor and expense is set afloat, and enabled to com- 
plete her voyage with the cargo on board, the e^qpenie 
bestowed for this object also becomes a subject for general 
average. 

When a vessel has been forced by accidents, arising 
from the perils of the sea, to enter a port in order to re* 
pair, aU the charges incurred in consequence, together 
with the wages and provisions of the master and crew 
during the delay, are brought into a general averse. 

The contributory interests are the ship, the cargo, and 
the freight; and these must be cleared of all charges at- 
tached to them, before the average is made. 

The contributory value of freight, in the ports general- 
hr, is ascertained by deducting one third of the gross 
weight; in New York, however, one half is deducted- 
This deduction is made for seamen's wages. 

In coiiipuliug a general average for masts, rigging, &c. 
a dc(hnMimi of one third is made from the cost of re- 

Elacijig ilnmi; because the new articles are supposed to 
e so nin€b better than tho old ones. 
Particular average is nothing more than a partial loss, 
ind is borne wholly by the owner of the property damaged- 
In making a general average, the partial loss, or particular 
average, is deducted from the original value of the dam 
«g9d property, and the remainder contiibutes to tli$ 
geueml average. 
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The jettison contributes to a general average; other* 
wise its owner would not share in the general loss. 

1. The brig Ceres sailed from Gottenburg on the 
d4th. of August 1833, bound for Boston with a cargo of 
iron and steel. She suffered considerable damage from 
tnnpestuous weather, and arrived in Boston harbor Oc- 
tchet 13th^, where she got aground on Williams's Island, 
nd was obliged to discharge part of her cargo in lighters, 
IB order to get the vessel off. After this she was moored 
m safety at a wharf. 

The expense of lightening the vessel, to get her afloat, 
was 106 dollars and one cent, and was borne by a general 
average. 

From the surveyor's report, it appears that the damage 
sustained by the vessel on the voyage was 1195 dollars 
73 cents. The premium for insurance was 304 dollars 
37 cents. 

Contributory interests. 

Vessel, valued at $ 8000. 

Less, damage and premium, 1500. 6500. 

Freight, gross amouht, 1276.96 

Less J, as usual, for seamen's wages, 425.65 851.31 

Cargo, shipped by 

James Fullerton & Co. $273.82 
Joshua Crane 626.67 

John Bradford 10378.48 

Wm. Parsons 1144.32 12423.2SI 

tjg^jift — .00536+ $19774.60 

Apportionment of contribution. 
Vessel, (6500 by .00536) pays $34.84 
Freight, 851.31 " " '' 4.56 
Cargo, 12423.29 " " " 66.61 $106.01 

James Fullerton & Co. $1.46 
Joshua Crane 3.37 

John Bradford 55.64 ^ 

Wm. Parsons 6.14 

$66.61 



2. The schooner Crescent, on her passage from East- ^ 
port to New York, sustained so much daixuige, that dm ' 
was obliged to put into PIpnouth to repair. The ex- 
penses incurred by putting mto this harbor, viz. the pilot* 
age, protest, dockage, commission, wages and provbion 
oi the master and crew while in harbor, amounting to 

f73.18, were ^aid by a general average, made in New 
ork, on the arrival of the vessel in that port. 
The vessel was valued at $4500, and the premium and 
repairs were estimated at $StOO. The gross freight was 
$153. 
Cargo, shipped hy E. Foster $r600. 
Greason and Haughton 240. 
Gold and Tucker 210. 

Bucknam and Gunnis<m 400. 
Samuel Wheeler 160. 

Buck and Hfunmond 221.37 

What per cent, of the contributory interests was the 
general average ? How much did each of the interests, ' 
and each of the shippers pay ? 

3. Ship Coral, on her passage from Boston to New. 
Orleans, grounded at the bar of the river Mississippi, 
threw overboard part of her cargo to lighten, when near 
the breakers ; broke an anchor, anchor stock, and wind- 
lass by strain in heaving off, and took a steamboat to 
bring her into port, while in this disabled situation. 

Statement of loss to be made up by a general aver- 
i^e. 

A. Howard's goods, thrown overboard, $925.00 

. Expense of steamboat, 1 00. 00 

Freight lost in C9nsequence of jettison, 17.78 

Damage to cable in heaving off, 50.00 

" Anchor broke and lost, 1 50.00 

All other damage, 57.00 

Protest $ 14. Adjusting average $ 50. 64.00 

$ 1363.78 
Agent's commission 5 per cent. 68.19 

Amount to be made up by the average, $ 1431.97 



XZnr. CUSTOM-HOUSE BUSINESS. 197 

C&ntributary interests. 
Ship Tallied at N. Orieans, in cash, ' J} 11000. 

ft$i^^ gross amount $862.46, less |, 574.99 

*Giig» shipped by Bridge & More $18135. 
How & Mears 17000. 
Oraj & Bellows 14080. 
James Rossell 3670. 
A. Howard 925. 

$54410. 54410. 
Amount o^ contributory interests, $ 65984.99 

What is the loss per cent. ? How much does the ship, 
liow much does the freight, and how much does .each of 
the shippers contribute to the general average ? 



XXIV. 

.custom-house business. 

In every port from which merchandise is exported to 
foreign countries, and into which foreign merchandise is 
imported, there is an establishment under the direction 
of the government, called a Custom House. The object 
of thjs establishment is, to execute the laws of the United 
States in the collection of duties imposed on certain arti- 
cles of imported merchandise, and on \the tonnage of 
vessels employed in commerce. 

In order to secure the exact collection of duties, the 
law provides, that Ae cargoes of vessels employed in 
foreign commerce, shall be inspected, and weighed or 
gauged by the custom-house officers. In the custom- 
house weight and gauge of goods, certain allowances are 
made on account of the box, cask, bag, &c. containing 
the goods, and on account of leakage, breakage, &c. 

ALLOWANCES. 

Draft is an allowance made from the weight of each boiCf 
bag, cask, &c. of goods, on accoxmx ot^i^bsble waste. 



iijatliC. 
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...w. .A^auo ior me weight of the box, 

.. -1 ciuy parcel of goods, including 
. \, jug, cask, &c. containing the 
^ . udd- wtigiU, 

. ^ aicel of goods after the draft and 
..c kuii, is called the neat weight. 



ui ui'i is stated in the following table. 

.-. .vei^tiiug 1 cvvt. or 112 lb. 1 lb. 

vc 1 owt. and under 2 cwt. 2 lb. 

and under 3 cwt. 3 lb. 

and under 10 cwt. 4 lb. 

ocd under 18 cwt. 7 lb. 

Mid upwards, ^ 9 lb. 



\Al^ 



.."VC. 



jvvi: 



c -lire s computed on the remainder 

.1 ..ic Jrai't has been allowed*: and *m 

s •.iiidiuder, which does not exceed half a 

txkuiicd; but, if it exceed half a pound, it 

...j;ar in casks, {except loaf) is 12 per cent 
. -,ai ill boxes, - - - 16 per cent. 

^.li" iii bags or mats, - - ~ 
I V .nc in liaaipers or baskets, 
. v>c ill boxes, 



vi.v'> ill boxes, 
V X iuic ill boxes, 
... .1 'tdies, - 
. .: .1 ».• croons, 
.'\ . ^.uts in casks, 

"* '. v'«.l^xvS, 

1 v'dSKS, * 

■.\ I '»ales, - 
» \ 11 boxes. 



6 per cent. 
10 per cent. 
20 per cent. 

8 per cent. 
10 per cent. 

2 per cent. 
6 per cent 
8 per cent 

3 per cent 
12 per cent. 

5 per cent. 

2 per cent 
10 per cent. 
10 per cent. 

3 per cent. 
12 percent. 

3 per cent. 
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Ihre «n ]ifl :etlier £tN>cb ipijrmg a qpecffie Hutf , is 
li w w u i aeooviiiig te the statameDt df the some in die 
fflyoice of the Igoods, whtoh is oodsidered the actual 
weight of the box, bee, cask, &c. 

The importer mayalwi^ ha^e the mvoice tare allowed, 
if he make his election at the time of making his entry, 
■Ml>ofat«iii tbetQonnnt of the cidlector and naval officer. 

JPar lealo^, d^per cent, is allowed on the gauge, on 
all merchamUse in casks paying duty by the gaUon. 

For hntkage^ ftO 'per eeat. is allowed on ail beer, ale, 
and poster fin Jbokles, and 5 per cent, tm all other liquors 
m bottles; or the importer may have the duties computed 
nm ibe amual ^antil^ 4>y tale, if he so chooses at the 
time ofetftrf. 

T%e GcnxaoiiHdiie bottles are estimated at the Custom- 
house to concab ^% gallons per dozen. 

S. Wimt ia die neat weight of 40 hogsheads of sugar 
fmriung groas Scwt. Sq)r. ^acSi; draft wad tare as in uie 
ttUea? 

S9200 lb. gross weight. 
40 X 4 = 160 lb. dmft. 

S9040 
ttper cend. cf 89040 is 4»84.8 4685 lb. tare. 

34355 lb. neat weight. 

S. What is the neal wei^ of ^ hsga of pepper, woigh- 
mg gross I'cwt. each; draft and tart as m me tables ? 

B. Fmddie neat weight of 6 chests of Souchong tea, 
weighing cross 98 lb. each, tare 32 lb. per chest. 

4. Find die neat we%ht of 12 casks of rabins, weigh- 
ing ^ross 1901b. each; draft as in &e table, tare 12lb. 
per cask. 

5. Wlnft is the neat weight of 8 ebesls of green tea* 
gross weight 1021b. each, tare 20lb. per chest ? 

6. What is the neat weight of 9 bags of coffee, weigh- 
ing gross 1141b. each, draft as in table, tare 2 per cent. ? 

7. What is the neat weight of 4 casks of glauber saltSf. 
gross weight as follows; the first 1501b.; the 2d. 175lb»| 
Sd. 2281b.; 4tb. 2641b.; draft and taie as in tables f : 
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S. What is the neat weight of 4 hogsheads of madder; 
weighing gross 11 cwt. 2qr. each; draft being allowed S9 
in the table, tare Icwt. 2 (jT, per cask ? 

DUTma 

The dutie^ paid on goods imported from foreign coun- 
tries into the United States, are either ad talorem or 
specific. 

The ad valorem duty is a certain per cent* of the 
actual cost of the goods in the country from which they 
are brought. 

The specific duty is fixed at a certain sum per ton, 
hundred weight j pound, gallon, square yard, &c. 

Observe that the allowances for tare, draft, &c* are 
to be made J hefore the duties are computed. 

9. What is the duty on an invoice of silk goods, which 
cost in Canton 4836 dollars, at 10 per cent, ad valorem ? 

10* What is the duty on an invoice of woollen goods, 
which cost in England 5729 dollars, at 44 per cent. 
ad valorem ? 

1 1 . Compute the duty on 6 boxes of chocolate, weigh- 
ing gross 1 cwt. per box ; draft and tare as in the tables; 
duty 4 cents per lb. 

12. Cast the duty on 12 boxes of Windsor soap; 
gross weight 84 lb. per box; cost in England 1 dollar 
per lb»; tare as in the table; duty 15 per cent. 

13. Calculate the duly on 5 boxes brown Havana 
sugar; gross weight as follows; the first, 7cwt* 2qr»; 
2d. 8cwt. 3qr.; 3d, 9cwt, Iqr.; 4th. lOc^vt. 3qr. 
201b.; 5th, llcwt* Iqr* 14lb.; draft and tare as in the 
tables; duty 2| cents per lb* 

14. What is the duty on a cargo of 148 tons of iron, 
at 30 dollars per ton ? 

15. Compute the duty on 4 pipes of wine; allowance 
for leakage as in the table; duty 7^ cents per gallon. 

16. Cast the duty on 10 gross of London porter, 
allowance for breakage as m the table; duty 20 cents 

per gallon. 
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17. What M the dutjr on 10 boxes of Sptnisb bigars, 
cODtaming 1100 each; duty $2.50 per 1000 ? 

18. Compute the duty on 4 casks of Rochelle salts, 
iDroiced at $ 10 per cwt.; gross weight of 1st cask 1 cwt. 
2qr. 121b.; 2d. Icwt. 1 qr. 17 lb.; 3d. 2 cwt. 3qr. 7lb.' 
4th. 4 cwt. Iqr.; draft as in table; tare 8 per cent, 
do^ 15 per cent, ad valorem. 
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RATIO. 

Ratio is the mutual relation of two quantities of the 
same kind to one another. 

By finding how many times, one number is contained 
in another, or what part one number is of another, we 
obtaui their ratio. Thus, the ratio of 2 to 4 is 2, because 

2 is contamed 2 times m 4; and the inverse ratio is |, 
because 3 is f of 4. Both Uiese expressions of the ratio 
of 2 to 4 amount to the same thmg, which is, that one of 
the numbers is twice as great as the other. 

By the ratio of two quantities is meant only their rela' 
Hoe magnitude; for, notwithstanding the absolute magni* 
tude of 2 poimds and 8 pounds is much greater than 
that of 2 ounces and 8 ounces, yet the relative magnitude 
or ratio of the two latter is just the same with that of the 
two former; because, 2 ounces are contained just as many 
times in 8 ounces, as 2 pounds are in 8 pounds; or, 2 
ounces are just as great a part of 8 ounces, as 2 pounds 
of 8 pounds. 

It is evident that only quantities of the same denomi- 
nation can have a ratio to one another; for it would be 
absurcT to inquire how many times 1 dollar is contained in 
4 rods, or what part of 4 rods 1 dollar is. 

A ratio is denoted by two dots, similar to a colon: thus, 

3 : 9 expresses the ratio of 3 to 9. The fornjer term 
of a ratio is called the antecedent^ and the latter the con- 
icquent. Thus 6 : 12 expresses the ratio of 6 to 12, ^ 
which 6 is the antecedent, and 12 the consequent. 
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Since a ralio indicates bow manj* times' one numtiDr 
is contained in another, or what part one number is:o£ 
another, it is a quotient resulting mxn the divisian.of.one 
of the terms of the ratio bj the other, and: magr be ev** 

Eressed in the form of a fraction: thus, the ratio 6;: - Simagr 
e expressed by the fraction f , or converse^ $• 

When any two numbers are multiplied, each by the: 
same number, the ratio of the products is the same with 
the ratio of the multiplicands. Thus, take 3 : 6, and multi - 
ply the antecedent and consequent, each by 5, and the 
products 15 and 30 have the same ratio with 3 and 6; 
that is, 15 is contamed just as many times in 30, as ^ is 
in 6; or 15 is the same part of 30, diat 3 is of 6. 

Also, if two numbers be divided,' each by the same 
number, the ratio of the quotients is the same with the 
ratio of the dividends. Thus,k take the ratio of 9:18, and 
divide each term by 3, and the quotients 3 and 6 have 
the same ratio with 9 aftd 18; because 3 is contained b» 
many, times in 6, as 9 is in 18; or 3 is the same part of 
6, that 9 is of 18. 

A ratio resulting from the multiplication of two or more 
ratios together, that is, the antecedents into the antece- 
dents, and the consequents into the consequents, is called 
a compound ratio. Thus, 6 : 48 is the compound ratio of 
1 : 2, 3 : 4, and 2 : 6; because 6 is the product of all the 
antecedents, and 48 of all the consequents. This is ex- 
pressed in fractions with the word '^of '' between them: 
thus, making the antecedents the numerators, ^ of f of f ; 
making the consequents the numerators, f of ^ of | . 

Two ratios may be equal to one another, as well as two 
quantities.' The equality of two ratios is denoted by the 
sign placed between them; thus, 2 : 4=;3 : 6 signifies 
that tne ratio of 2 to 4 is equal to the ratio of 3 to 6. 



PROPORTION. 

The equality of 2 ratios is called a proportion, and 
the terms are called ;)ropOrh'ona{t; and in a proportion, 
iAe Srstmd fourth terms, that is, the antecedent of the first 
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ratio and the conseauent of the second, are called the 
extrenu terms; imd toe second and third terms, that is, 
the consequent of the first ratio and ibe antecedent of 
the second, are called the mean terms. Thus, in the pro- 
portion 3 : 9=4 : 12, 3 and 12 are the extreme terms, 
9 and 4 the mean terms. 

If the antecedent of the second ratio be the same with 
the consequent of the first, the terms are in continued 
proportion. Thus, 3, 9, and 27, are in contmued propor- 
tion, because 3 : 9=9 : 27. 

Since the equahty of two ratios constitutes a propor- 
tion, we can easily decide whether any four numbers be 
in proportion, by bringing the fractions expressmg the two 
ratios to a common denominator; for then, if the numbers 
be proportionab, the numerators also will be equal to one 
another. 

Take the numbers 4, 2, 6, 3; if we make the conse- 
quents the numerators, the fraction expressing the ratio 
of the two first in the series is f , and that expressing the 
ratio of the two last is -| . These fractions, when reduced 
to a common denominator, become ^f and ^; and this 
equahty of %e two fractions expressmg the two ratios, 
proves that the four numbers are proportionals; for, if 
the four numbers were not in proportion, the fraction 
expressing the first ratio not being equal to the fraction 
expressing the second ratio, the numerator of the one 
would not be equal to' the numerator of the other, when 
reduced to a common denoimnator. 

Again, let us take the same numbers, 4, 2, 6, 3, and 
make the antecedents the numerators of the firactions 
expressing the ratios : thus, | and f . These fractions when 
reduced to a common denominator, are ^ and \p, which, 
being equal, prove the foiur numbers to be proportionals. 

We see, therefore, whether we .make-the antecedents 
or consequents the numerators of the fractions expressing 
the ratios, that in both cases the equality of the ratios 
proves a proportion among the four numbers; and in both 
cases the n^erators are precisely the same; for in the 
first case the fractions are ^ and^, and in the second, 
}^ and ^, and these numeratorsy in both cases, are 

12 
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proaucta obtained by multiplying together the extreme 
terms 4 and 3, and the mean terms 2 and 6. 

These results pfove, that, if four numbers be in pro*' 
fortion^ the product of the two extreme terms is equal to 
the product of the two mean terms: a pruiciple of great 
practical utility, and the foundation of the ancient Rule 
OF Three. 

It follows from what has been said, that the order of 
the terms of a proportion may be changed, provided they 
be so placed, that the product of the extremes shall be 
equal to the product of the means; because, whenever 
the product of the extreme terms of four numbers is equal 
to the product of the mean terms, the numbers are pro- 
portionals. 

• Take, for example, the proportion 3 :'9=8 : 24 

3 : 9=8 : 24, and observe the dif- ^3 : 8=9-: 24 
ferent orders in which its terms may 24 : 8==9 : 3 
be arranged. 24 : 9 = 8 : 3 

That these changes do not disturb the proportion is 
evident; for the same numbers, which are the extreme 
terms in the first proportion, ase the extreme terms in all 
the proportions; and the numbers, which are* the mean 
terms in the first proportion, are the mean terms in all 
the proportions; therefore the products of the extremes 
and the products of the means must be the same in all 
the proportions. , 

Again, the order of the above pro- 9 : 3 =24 : 8 
portionals may be so changed, that 8 : 3 =24 : 9 
the mean terms shall become the ex- 9 : 24== 3 : 8 
treme terms, and the extreme terms 8 : 24= 3 : 9 
the mean terms. 

Sfece both the terms of a ratio may be multiplied or 
divided by the same number without altering the ratio, 
it follows, that all the terms of a proportion may be mul- 
tiplied or divided by the same number without disturbing 
the proportion. Let us take, for example, the propor- 
tion 2 : 4 = 6 : 12, and multiply each of the terms by 2, 
and we shall have the proportion 4 : 8=12 : 24. If, 
mstead of multiplying, we divide the terms of the same pro- 
portion bj 2, we slwill have the proportion 1 : 2=3 : 6 
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Either the two antecedents or the two consequents, b 
two equal ratios, may be multiplied or divided by the 
same number without destroying the proportion; because 
the two ratios are increased or diminished alike, and 
therefore remain equal. Take the proportion 4 : 16 = 
6 : 24, and multiply each of the antecedents by 2, and it 
will be 8 : 16 = 12 : 24; if, mstead of the anOscedents, 
we multiply the consequents by 2, we have the propor- 
tion 4 : 32 = 6 : 48; if, mstead of multiplying, we divide 
each of the antecedents by 2, we have the proportion 
2 : 16 = 3 : 24; if, instead of the antecedents, we divide 
the consequents, we have the proportion 4 : 8=6 : 12. 

We may also multiply the antecedents and divide the 
consequents at the same time, and vice versa, without 
destroying the proportion. If, for example, we take the 
proportion 3 : 6 = 9 : 18, and multiply each of the ante- 
cedents by 3, and divide each of the consequents by the 
same number, we have the proportion 9 : 2=27 : 6; if 
we multiply the antecedents by 3, and divide the conse- 
quents by 2, we have the proportion 9 : 3=27 2 9; if 
we divide the antecedents by 3, and multiply the conse- 
quents bf 2, we have 1 : 12=3 : 36. 

Two or more proportions may be multipHed together, 
term by term, and the products will be proportionals; 
for it is the same as multiplymg two equal fractions by 
two other equal fractions, tne produQts of which will again 
be equal to each other. We give the following as an 
example. 3:4 = 6 : 8 

2 : 3 = 8 : 12 

6 : 12=48 : 96 

We may also divide one proportion by another, term 
by term, with equal correctness of conclusion; for this is 
only dividing two equal fractions by two other equal 
fractions, the quotients "of which will again be equal. 
Take, for example, the proportion 24 : 32=27 : 86^ 
and divide it by the proportion 6 : 2=9 : 3, term by 
term, and it gives 4 : 16=^3 : 12. 

A great variety of other changes may be mad6 
differently multiplying, or dividing, or both; and 9 
changes are frequently convenient m solving qufitiKMl 



136 ARITHMETIC. IXXV 

The mi^itudes of proportiontds are changed without 
destroying the proportionality, when either the antece« 
dents, or conseauents, or both, are respectively increas- 
ed or diminished by quantities having the same ratio; or 
when the two terms of eithenr or of both ratios are re- 
spectively increased -or diminished by quantities m the 
came ratio with themselves. We wiu make a few such 
changes in the proportionals 8, 6, 20, and 15. 
8 : 6 =20 : 15 

6+6:6 =26+15:15, or 14:6 = 35:15 

8—6 : 6 =20—15 : 15, or 2 : 6= 5 : 15 

8 : 8—^ =20 : 20—16, or 8 : 2=20 : 5 

a : 8+6 =20 : 20+15^ or 8 : 14=20 : 35 

J8+6 : 8— 6:^20+15 :20— 15^ €t14:2=35:5 

Since the ][vddu6t of the tixtreraes in ^very proportion 
18 equal to the product of the means, one product may 
'be taken for the other: now if -We divide the product of 
^e extrefmes by one extreme, the quotient is the other 
extreme; therefor^, if we divide the product of the 
means by one extreme^ the quotient is the other extreme: 
for the same reason if we divide the product of the ex- 
tremes by one of the means, the quotient is the other 
mean; consequently, we can find any one term of a pro- 
portion, when we biow the other three. 

To apply these principles to practice, let it be asked — ^ 
If 64 yards of clom cosrt 304 dollsu-s, what will 36 yards 
cost ? In the first place, the ratio qf the two pieces of 
cloth is 64 : 36; and secondly, the prices are in the same 
ratio; that is, 304 dollars mtist have the same ratio to the 
price of 36 yards, that 64 yards have to 36 yards. Now, 
if we put A. instead of the answer, we shall have the fol- 
lowing proportion, 64 : 36=304 : A, in^vhich the pro- 
duct of the means is 10944, which, being divided by 64, 
one of. the extremes, gives the quotient 171, the other 
extreme, which was the term soi^ht; therefore, 171 dol- 
lars is the price of 36 yards. 

Of the four numbers, which constitute a proportion, 
two are of one kind, and two of another. In tne pre- 
ced'mg example, two of the terms are yards, and two 
are dcdlara. 
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If there are different denomjDatioDS m the two first terms, 
thej raust both be reduced to the lowest denomination 
in either of them; and the third term must be reduced 
to the lowest denomination mentioned in it. Thos, if 
4 7ards cost 18 shillines and 6 pence, what will 3 yards 
1 quarter 2 nails cost f Nails being the lowest denomi- 
nation in the two first terms, they must both be reduced 
to nails; pence being the lowest denomination in the 
third term, this term must be reduced to pence; and 
when thus reduced, the terms will make the following 

tuM. BM. pence pence 

proportion; 64 : 54=222 : A. The answer, when ob- 
tained, being in pence, must be reduced to shillings and 
pounds. In this question the answer is 15s. T^^d. 

From the principles of ratio and proportion, which ' 
have been explained, we deduce the following rule for 
solving questions. 

RULE. Make the number^ v)h%ch is of the same kind 
mih the answer ^ the third term; and^ if from the nature 
of the question, the third term must be greater than the 
fourth term or answer j make the greater of the two re- 
maining terms the first term, and the smaller the second; 
but, if "the third term must be less than the fourth, make 
the less of the two remaining terms the first term, and the 
greater Uie second: then multiply the second and third 
terms together, and divide the product by the first term: 
the quotient will be the fourth term, or answer. 

1. If I buj871 yards of cotton cloth for 78 dollars 39 
cents, ^hat is the price of 29 yards of the same ? 
871 : 29=78.39 : A | The statements of this 

question may be read thus 
—The ratio of 871 to 29 ' 
is equal to the ratio of 
78.39 to the answer. Or 
thus— As 871 yd. is to 29 
yd., so is $78.39 to the 
answer. The operation 
amounts to notb'iig more i 
than the multiplication of J 
78.39 \i7^. ^ 
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2. If 1| yard of cotton cloth cost 42 cents, \diat will 
87^ yards cost ? 

3. If I can buy 1| yard oP cotton cloth for 6| penc6, 
how many yards can I buy for £\0 6s. 8d.? 

4. If I binr 64 barrels of flour for 297 dollars, what 
must I gite K>r 73 ban-els, at the same rato ? 

5. If 7 workmen can do a piece of work in 12 dirfrd, 
liow many can do the same work m 3 days? 

6. If 20 horses eat 70 bushels of oats in 3 weelc3, 
how many bushels will 6 horses eat in the sjone time ? 

7. If a piece of cloth containing 76 yards tosii 136 
dollars Sfi cents, what is that per ell English ? 

8. If a staff 4 feet long cs^t a shadow 7 feet in length, 
on level ground, what is the height of a steeple, whose 
shadow at the same time measures 19.8 feet'? 

9. How many yards of paper 2^ feet wide, will hang 
^ room, that is ko yards m circuit, and 9 feet high ? 

10. A certain work having been accomplished in 12 
days by working 4 hours a day, in what time might it 
have been done by working 6 hours a day ? 

11. If 12 gallons of wine are worth 30 dollars, what 
is theValue of a cask of the same kind of wine, containing 
31 i gallons? 

12. If 8 1 yards of cloth cost 4 dollars 20 cents, what 
will 13^ yards cost, at the same rate ? 

13. How many yards of cloth | yard wide, are equal 
to 30 yards 1 J yard wide ? 

14. If 7 pounds of sugar cost 76 cents, how many 
pounds can I buy for 6 dollars ? 

16. If 2 pounds of sugar cost 26 cents, and 8. pounds 
of sugar are worth 6 pounds of cofiee, what will 100 
pounds of cofiee cost ? 

16. A merchant owning y of a vessel, sold f of his 
share for 967 dollars. What was the vessel worth at that 
rate ? 

17. A merchant failing in trade, owes 62936 dollars 
39 cents; but his property amounts to only 38793 dol- 
lars 96 cents, which ms creditors agreed to accept, and 
discharge him. How much does the creditor receive, tq 
ivhom be owes 3778 dollars 63 cents ^ 
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18. Bought 3 tons of oil, for 503 dollars 25 cents; 85 
galloDS of which having leaked out, I wish to know ai 
what price per gallon I must sell the residue, that I may 
neitber gain nor lose by the bargain. 

19. If, when the price of wheat is 6s 3d. a bushel, 
the penny loaf weighs 9 oz., what ought it to weigh, when 
wheat is at 8s. 2^d. a bushel ? 

20. If 15 yards of cloth f yard wide cost 6 dollars 25 
cents, what wiU 40 yards being yard wide cost ? 

31. What quantity of water must I add to a pipe of 
ttaOimtain wine, for which I gave 110 dollars, to reduce 
tbe firstxost to 75 cents a gallon ? 

22. Borrowed of a friend 250 dollars for 7 months; 
and then, to repay him for his kindness, I loaned him 300 
dollars. How long must he keep the 300 dollars, to 
balance the previous favor ? 

23. If 4^ cwt. can be carried 36 miles for 5^ dollars, 
how many pounds can be carried 20 miles for the same 
tnoney ? 

24. A person ownmg f of a coal mine, sells f of his 
share for 570 dollars. What is the whole mine worth, at 
the same rate ? 

25. If the discount on $106, for a year, be $ 6, what is 
the discount on $477, for the same time ? 

26. If, when tiie days are 13| hours long, a traveller 
perform his journey in 35^ days, in how many days 
will he perform the same journey, when the days shall 
be 11-^ hours long ? 

27. A regiment of soldiers consisting of 976 men, is 
t?be new clothed; each coat to contain 2^ yards of 
cloth If yard wide, and to be lined with shalloon | yard 
wide. How many yards of shalloon will be required ? 

28. If 30 men can perform a piece of work in 15 days, 
bow many men would accomplish the same piece of 
work, in a fifth part of the time ? 

29. What is the value of 172 pigs of lead, each weighing 
3cwt. 2qrs. 17^1b., at 29 dollars 58^ cents per fother 
ofl9^cwt.? 

30. A merchant gave his note for 1831 dollars "3 
cents, pajable in 8 months; but thfe holder of the nO 
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bdng pressed for mon^y, the .merchant paid it in 3 
sioaUis. Allowing money to be worth 6 per cent, a yeaF, 
what sum was requisite to redeem the note ? 

31. If A can mow an acre of grass in 5f hoinrs, and 
B can mow 1| acre in 9^ hours, in what time can they 
jointly mow 8 ^ acres ? 

32. How much cambrick may be bought for £S 6% 
S|d., if 291 yards cost £186 2s. 4|d.? 

33. If a staffs feet 3 inches high cas^ a shadow 5} 
feet long^ what is the height of the steeple of Park street 
church, in Boston, which, at the same time, casts a 
sliadow of 368 feet 6 inches in length ? 

34. A and B hired a pasture for j|^49.50, m wfaich^ A. 
pastured 13 cows, and B 19. What must each pay .^ 

35. If 220 yards in length and 22 yards in breadth 
make an acre, what must be the breadth of a lot that is 
121 yards in length, to contain an acre? 

36. If 365 men consume 75 barrels of provision in 9 
months, what number of barrels will 600 men consume 
during the same time ? 

37. If 19 yards of linen cost $14.25, what wiD 435.6 
yards come to, at the same rate ? 

33. The value of 8.25 pounds of piure silver being 
$ 128, what is tlie value of 376.7848 pounds ? 

39. Suppose sound to move 1106.3 feet in 1 second; 
how many miles distant is a cloud, in which lightning is 
observed 47.5 seconds before the thunder is heard ? 

40. It has been found, that 100 cubic inches of alco- 
hol and 82.5 cubic inches of water, when mix^, mea- 
sures only 177.41 cubic inches. If, then, 125 gallons of 
alcohol and 103.125 gallons of water be mixed, how 
many gallons will the mixture compose ? 

COMPOUND PRQPOKTION. 

-^-\ When proportion is applied to questions, in which the 
relation oi the required quantity to the given quantity of 
the same kind is traced tnrough two or more proportions, 

, "7 /f allied cQMP0UNi> proportion. 
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For example, 16 men dug a trench 54 yards long and 
5 yards wide, m 6 days. How many men of equal ability 
«ud industry will dig a trench of the same depth, 135 yardfs 
loi^, and 4 yards wide, in 8 days ? 

In the above question, the number of men required 
depends upon three circumstances; viz. the length of the 
trench, its width, and the number of days in which it is 
to be dug. ' If we omit the consideration of all the cir* 
comstances except th^ length, the question will be sim- 
ply this — If 16 men dug a trench 54 yards long, how 
many men will dig one 135 yards long ? — which will make 
the following, proportion; 54 : 135 = 16 : A, and the 
fourth term will be found to be 40 men. 

Secondly, we will consider the width ; and, since the 
second trench is to be narrower than the first, the 'num- 
ber of men required will be proportionally less, and our 
second proportion will be the following; 5 : 4=40 : A, 
and the fourth term will be 32 men. 

Lastly, we will notice the number of days in the ques- 
tion ; and, since the longer the time allowed, the less will 
be the number of men required to do the work, we shall 
have the following proportion; 8 : 6=32 : A, and this 
gives 24 men for the fourtli term, which is the answer to 
the question. 

We see in this solution, that 16 is multiplied by 136, 
and tjie product divided by 54; the quotient, being made 
the third term in the second proportion, is multiplied by 
4, and the product divided by 6; this last quotient, 
being made the third terra in the third proportion, is 
multiplied by 6, and the pi ^duct divided by 8. The re- 
sidt, therefore, would be th same, if 135 and 4 and 6 
were multiplied together, an I their product multiplied by 
16, and this last product divided by the product of 54 
8:id 5 and 8. The proportion may be thus arranged. 
54 : 135) 
6 : 4> = 16 : A 
8 : 6) 

2160:3240 =^16: A 
If, instead of calculating the fourth term in each prQf 
portion^ we only indicate the opexaXvoiv \i>j ^ feicuoav 
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we sbsll have, in -the first of the foregoing {Nropiortions, 
■ ^^ ■ for the fourth term: taking this &r the third term 
of* the secoDd proportion, we shall have the following, 
5 : 4=il^: a, and the fourth term wiU be '-^f^*; 
takldg this for the third tenn'm the third proportion, we 
shaU have the follbwing, 8:6 = ^^^^ : A, and the fourth 
term wiU be ^^|^j^, which is equal to 24, the number 
of men required. In this fractional expression, we see 
at once, that the product of aU the second terms is mul- 
tiplied by the' third term, and that this product is divided 
by the product of all the first terms, and the quotient is 
the fourth term, or answer to tbe question. 

Hence we see, that questions in compound proportion 
will be accurately solved by the following rule. 

RULE. Make the number^ Vfhicb is of the »ame'kind 
mth the answer, the third term; of the remaitdng num- 
bers, take any two of a kind, and write one for a first 
term and the other for a second term, as directed in sim^ 
pie proportion, then any other two of a kind, and so oa, 
till all are written. Lastly, multiply all th^ second term$ 
together, and their product by the third- term, and divide 
the result by the product of the first terms; the quotient 
will be the fourth term, or answer. 

41. A wall to be built to the height of 27 feet, was 
raised to the height of. 9 feet by 12 men in 6 days; how 
many men must be employed to finish it in 4 days ? 

12 men is the third term, becaus<» 
the answer is to be in men. 

In stating the different lengdis 
of the wall, the shorter is made the . 
first term, because, the longer the 
wall, the greater will be the number 
of men required to build it. 

In stating the days, the less num- 
ber is made the first term, because, 
the less tlie time, the greater must 
be the number of men. 
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42. If 120 busheb of com will serre 14 horses 56 
days, how many dagrs will 94 bushels serve 6 horses ? 

43. If a footmdn travel 130 miles in 3 days, when the 
days are 12 hours long, in how many days of ten hours 
in length, can he travel 360 miles ? 

44. If 6 laborers dig a ditch 34 jards long in 10 days, 
• Iiow many yards will 20 laborers dig in 15 dm ? 

45. If a garrison of 600 men have provisions for 5 
weeks, allowing each man 12 ounces a day, how manv 
men may be maintained 10 weeks with the same provi- 
sions, if each man is limited to 8 ounces a day ? 

' 46. If 3 bushels and 3 pecks of wheat will last a 
iamily of 9 persons 22 days, in how many days will 6 
persons consume 5 bushels ? 

47. If 450 tiles, each 12 inches square, will pave my 
cellar, how many tiles must I have, if they are only 9 
inches long and 8 inches broad ? 

48. If 12 ounces of wool make 2^ yards of cloth. 6 
quarters wide, how much wool is required for 150 yards 
4 quarters, wide ? ^ 

49. If a bar of iron 4 feet long, 3 inches broad, and 
i^ inch thick, weighs 36 pounds, what will a bar weigh, 
that is 6 ft. long, 4in. broad, and 2 in. thick ? 

50.«If 6 men built a wall 20 feet long, 6 feet high, 
and 4 feet thick, in 16 days, m how many days will 24 
men build a wall 200 feet long, 8 feet high, and 6 feet 
thict? 

51 . If 14 men can reap 84 acres in 6 days, how many 
men must be employed ito reap 44 acres in 4 days ? 

52. A ship's crew of 300 men were so supplied with 
provisions fqr 12 months, that each man was allowed 30 

. ounces a day; but after having been 6 months on their 
voyage, they iSnd it will take 9 montlis more to finish it, 
and 50 of their number have been lost. It is required, to 
find the daily allowance of each man duiing the last 9 
months. 

53. A wall was to be built 700 yards long in 29 days; 
after 12 men had been employed on it for 11 days, it was 
found they had built only 220 yards. How manir more 
men must be put on, to finish it in the ^Iveu time r 
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54. If the transportation of 12cwt. 2qr. 6lb., 275 miles 
cost $27.78, how far, at that rate, may 3 ton^ Ocwt. 
3qr. be carried, for $234.78? 

55. A cistern 17 J feet in length, 10^ feet in breadth, 
and 13 feet deep, holds 546 barrels*of water. Then how 
many barrels will fill a cistern, tliat is 1 6 feet long, 7 feet 
broad, and 15 feet deep ? 

56. If 25 pears can be bought for 10 lenrons, and 28 
lemons for 18 pomegranates, and 1 pomegranate for 48 
almonds, and 50 almonds for 70 chestnuts, and 108 
chestnuts for 2^ cents, how many pears can I buy for 
$1.35? 

57. In bow many days, working 9 hours a djqr, will 
24 men dig a trench 420 yards long, 5 y^ds wide, and 
3 yards deep; if 248 men, working 11 hours a day, in 5 
days dug a trench 230 yards long, 3 yards wide, and 2 
yards deep ? 

58. If the interest on 347 doUars for 3 J years be 72 
dollars 87 cents, what will be the interest, at the same 
rate, on 537 dollars for 2^ years ? 

59. What must be paid for the carnage of 4cwt., S^ 
miles, if the carriage of 8cwt., 128miles^ cost 12doUars 
80 cents ? 

60. By working 9 hours a day, 5 men hoed 18 acres 
of corn in 4 days. How many acres will 9 men hoe, at 
that rate, in 3 days, working 10 hours a day ? 

61 . One pound of thread makes 2 yards of linen clotb,- 
5 quarters wide. Then how many pounds of thread wiD 
be required to make 50 yards of linen |yd. wide ? 

62. If 6 men, working 7 hours a day, mowed 28 
acres of grass in 4 days,' how many men, at that rate, 
will mow 16 acres in 8 days, working 6 hours a day ? 

63; If 5 men can make 300 pair of boots in 40 days, 
how many men must be employed to make 900 pair ui 
60 days ? 

64. If 3 compositors set 15^ pages in 2^ days, how 
many will be required to set 69| pages in 6^ days ? 

65. If 36 yards of cloth, 7 quarters wide be worth 
$98, what is the value of 120yd. of cloth of equal tex- 
ture, but only 5 quarters wide ^ 
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CONJOINED PROPORTION. 

CoNJOfNBD pR^roRTioN— cdled by m^-chants, The 

Chain Rule — consists of a series of terms bearing a certain 

proportion to each other, and so connected, that a com- 
pansoQ is instituted between two of the terms, through 
tbe medium of a& the others. 

The pijaciples of diis rule are included in proportion. 
The rule is chiefly employed in the higher operations of 
exchange, ari)itrations of buUioa, specie and merchandise. 
For the purpose of elucidation, however, we propose the 
foDowing familiar examj^e. 

If 31b. of tea be worth 4 lb. of coffee, and 6 lb. of 
coffee worth 20 lb. of sugar, how many pounds of sugar 
toBY be had for 91b. of tea ? 

This question, we laio#, may be solved by a statement 
in compound proportion; but the following is the solu- 
tion by conjoined proportion. 

Distinguish the several terms into antecedents and con^ 
sequentSj and connect diem by the sign of equality in the 
w^ of equations, as follows. 

First, enter on the right the given sum or term on 
which the operation is to be performed, (which in the 
foregoing question is 91b. of tea) and call this the term 
oj denuMd. 

Secondly, on the left of this term, and a line lower, 
enter the first antecedent, which must be of the same 
kind or name with tibe term of demand, and equal in value 
to the annexed consequent. 

Thirdly, in the same manner, let the second antecedent 
be of the same name with the second consequent, and 
equal in value to the third consequent: and so on, for any 
number of terms. 

Fourthly, tlfe terms being thus arranged, divide the 

Sroduct oi the consequents by the product of the antece- 
ents, and the quotient will be the answer in the denopii* 
nation of the last consequent, or odd tenfi. 

13 
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91b. of tea, term of demand. 
3 lb. tea. = 4lb. of coffee. 
61b. coffee -=20 lb. sugar, the odd term. 
Hence ^^3 = ^=r40lb. sugar, the answer. 
By the above example it 'will be seen, that in the ar* 
rangement of antecedents and consequents, each sort is 
entered twice, except that in which the answer is required, 
and which is called the odd term. 

It should also be observed, that no two entries of the 
same denomination are In the same c(^umn; and, as they 
are placed in the waj of equations, it is evident that tfa» 
quantities on each side, which are equal in value to one 
another, are cancelled in the operation; and, thereforei 
the quotient or answer will obviously be in the denomi- 
nation of the last consequent, which is the odd term. 

This rule may be proved by reversing the operation; 
laking the answer as the term of demand, and making the 
first antecedent the last consequent or odd teri^, as follows. 

401b. of sugar. 
20 lb. sugar = 61b. coffee. 
4 lb. coffee= 31b. tea. 
Then ?^^=7/^o^ 91b. of tea, the proof. 
The operation may be abridged by omitting such num* 
bers as are the same in both columns,^ wbeneveif such 
instances exist. 

When fractions occur, the most ccMivenient method is 
to convert them into whole numbers. Thus, an antece- 



dent of ^ and a consequent of 9 may be changed (by 
multiplying both by 12) into 7 and 108, and the ratio will 
not be altered. So 5 and 1 If have the same ratio with 



20 and 47. 

The rule may be exemplified by a question in reduc- 
tion; thus, — It is required to reduce 2 tons to ounces. 
2 tons, term of demand. 
Iton = 20cwt. 
Icwt. = 4qr. 
Iqr. = 281b. 
lib. = 16 oz. the odd tenn. 
Then '^'l^|'Jl^^l-^=^^^^^ ouivcf», tk^ m^N^et- 
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1. If 17lb. of raisins are worth 20 lb. of almonds, and 
Sib. of almonds worth 8^1b. of figs, and ^7^1b. of figs 
worth 301b. of tamarinds, now many pounds of tamarinds 
ve equal in value to 42^ lb. of raisins ? 

2. Suppose 100 lb. of Venice weight is equal to 70 lb. 
of Lyons, and 60 lb. of Lyons to 501b. of Rouen, and 
SOlb. of Rouen to 25lb. of Toulouse, and 50lb. of 

i Toulouse to 37 lb. of Geneva; then how many pounds of 
Geneva are equal to 25 lb. of Venice ? 

3. If 1 French cro^wn is equal in value to 80 ,pence 
. of Holland, and 83 pence of Holland to 48 pence Eng* 
r lish, and 40 pence English to 70 penre of Hambiu*gh, 

and 64 pence of Hamburgh to 1 florm of Frankfort, 
how many florins of Frankfort are equal to 166 French 
crowns ? 

4. If A can do as much work in 3 days as B can do 
in 4^ days, and B as much in 9 days as C in 12 days, 
and C as much in 10 days as D in 8 days, how many 
days' work of D are equal to 5 days' work of A ? ..- 

,^: . 6. If 70 braces at Venice are equal to 75 braces at 
*' ^Leghorn, and 7 braces at Leghorn are equal to 4 yards 
.' m the United States, how many braces at Venice are 
■. equal to 64 yards in the United States ? 

6. A merchant in St. Petersburg owes 1000 ducats 
in Berlin, which he wishes to pay in rubles by the way 
of Holland; and he has for the data of his operation, the 
following information, viz. That 1 ruble gives 47^ 

^ gtivers; that 20 stivers make 1 florin; 2^ florins 1 rix 

P dollar of Holland; that 100 rix dollars of Holland fetch 

142-rix dollars of Prussia; and that 1 ducat in Berlin is 

worth 3 rix dpUars Pi;ussian. How many rubles will 

pay the debt i 

7. If 94 piasters at Leghorn are equal to 100 ducats 
at Venice, and 1 ducat is equal to 320 maravedis at 
Cadis, and 272 maravedis are equal to 630 reas at Lis- 
bon, and 400 reas are equal to 50 d. at Amsterdam, and 
66 d. are equal to 3 francs at Paris; and 9 francs a^e 
equal to 94 d. at London, and 54 d. are equal to 1 doH**" 
in the United States, how many dollars are equal to 8 
piasters ? 



I 
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XXVIL 

DUODECIMALS. 

Duodecimals are compound niinibersj the value 
whose denominations dixnitiish in a uniform ratio of 12. 
They are applied to square and cubic measure. 

Tlie denominations of duodecimals are tlie foot, (/.J, 
the nrhne or inch, (*), the second, (")j the third, ('")^ 
the fourth, (""), the fifth, ('""), and so on. Accordingly, 
the expression 3 1' 7" 9'" 6"" denotes 3 feet 1 prime 
7 seconds 9 thirds 6 fourtlis. 

The accents, used to distinguish the denominations 
below feet, are called indices. 

The foot being viewed as the unit, duodecimals pre- 
sent tlie following rektioosp 

r = J^ of 1 foot. 

I" =-^ of ^ of 1 foot. . • * = ^ of 1 foot. 

i- = J^ of ^^ of i^ of 1 foot. • - = ^ of 1 foot- 

I "- = ^ of ^ of ^5 of ^^ of 1 foot. = ^^^ of 1 fool. 

&c. 

Addition and subtraction of duodecimals are performed 
as addition and subtraction of other compound numbers; 
12 of a lower deDomination making 1 of a higher. Mul 
tiplication, however, when both the factors are duodeci- 
mals j is peculiar, and will now be considered. H 

When feet are multiplied by feet, the product Is in 
feet. For instance, if required to ascertain the superficial 
feet in a board 6 feet long and 2 feet wide, we rauhiply 
the length by the breadth, and thus find its superficial, or 
square feet to be 12, But when feet are muUiplied by 
any number of inches [primes] , the elTect is the same as 
that of muhiplying by so many twelfths of a foot, and 
therefore the product is b twelfths of a foot, or inches: 
thus a board 6 feet long and 6 inches wide contains 36 
inches, because tlie length being multiplied by the breadth, 
ihat isy 6 feet by {^ of a foot^ the product is || of a fool, 
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or 36'= 3 feet. When feet are multiplkd by seconds, 
the product is in seconds: thus 6 feet multiplied by G 
seconds, that is, f of a foot by -{^ of ^^ oi a foot, the 
product is -^ of a foot, or 36" = 3 inches. 

When inches are multiplied by inches, the product is 
in seconds. Thus, 6 incJbes multiplied by 8 inches, that 
js,^ of a foot by T^ of a foot, the product is -^^^ of a 
foot, or 48" =4 inches. When inches are multiplied by 
seeonds, the product is in thirds. Thus, 6 inches multi- 
plied by 8 seconds, that is, -^i^ of a foot by -^r^ of -^ of a 
foot, the product is ^rfff of a footf'or 48'" =4 seconds. 
When seconds are multipUed by seconds, the product is 
in fourths. Thus, 6" multiplied by 8", that is, -f^ of -^^ 
of a foot, by -^ of ^t^ of a foot, the product is r^^^ 
of a foot, or 48"" = 4 tliirds. 

This method of showing the denomination of the pro- 
duct resulting from the multiplication of duodecimals by 
duodecimals may be extended to any number of places 
whatever; but sufficient has been said, to show that the 
product is always of that denomination denoted by th^ 
sum of the mdices of the two factors. 

Feet multiplied by feet, produce feet. 
Feet multiplied by primes, produce primes. 
Feet multiplied by seconds, produce seconds. 
Feet multiplied by thirds, produce thirds. 

&c. 
Primes multiplied by primes, produce seqonds. 
Primes multiplied by seconds, produce thirds. 
Primes multiplied by thijuls, produce fourths. 

&c. 
Seconds multiplied by seconds, produce fourths 
Seconds multiplied by thirds, poduce fifths. 
Seconds multiplied by fourths, produce sixths. 

&c. 
Thirds multiplied by thirds, produce sixths. 
Thirds multiplied by fourths, produce sevenths. 
&c. 
If we would find tlie square feet in a floor 6f. 4' 8' in 
length, and 4f. 6' 6" in breadth, we should proceed as 
follows 

13* 





6f. 4' 8* 
4 6' 6" 


3 

25 


2' 7" 11'" 4"" 
2' 4" Of" 
6' 8" 



28 f. ir 7" 11'" 4" 
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We began on the ri^t hand) 
and multiplied the whole multi- 
plicand, first by the seconds io 
the multiplier, then hy the inches, 
and lastly by the feet, and added 
the results together, and thus 
obtained the answer. 
That the above miswer is the true one, will appear 
very clearly from the following considerations. The 8 
seconds, as we have already shown, maybe considered in 
telation to feet as -xf?, and the 5 seconds as y|^, die 
product of which is -^Tpjz ^^ ^ ^^^^^ ^^ ^^' > which is 
equal to 3'" and 4""; writing down the 4"", we reserve 
the 3'" to be added to the product of 4' by 5". 4' being 
T^ of a foot, and 6" being yIt of * foot, their product is 
yflg- of a foot, or SO"', to which adding the 3"', mat were 
reserved, we had 23'", equal to 1" and 11'"; we wrote 
down the 11"', and reserved the 1" to be added to the 

Eroduct of 6 feet by 5". 6 feet being f of a foot, and 6" 
eing i|j of a foot, their product is -^ of a foot, or 
30", to which we added the 1" reserved,' and thus had 
31", equal to 2' and 7 ", both of which we wrote down. 

Havmg completed the multiplication by the seconds, 
we next multiplied by the inches: 8" being yff of afoot, 
and 6' being ^t^ of a foot, their product is i||j of a foot, 
or 48"' =4"; we therefore put down a cipher in the place 
of thirds, and reserved the 4" to be added to the product 
of inches by inches. 4 inches being -^ of a foot, and 6 
inches -^^ of a foot, their product is -^ of a foot, or 24", 
to which we added the 4 reserved, making 28"= 2 'and 
4"; writing down the 4", we reserved the 2' to be added 
to the product of feet by mches. 6 feet being f of a foot, 
and 6 inches -^^ of a foot, their product is || of a foot, 
or 36', to which we added the 2' reserved, making 38 
= 3 feet and 2 inches, both of which we wrote down 

Lastly, we multiplied by the feet in the multiplier. 8", 
or j^ of a foot being multiplied by 4 feet, or ^ of a foot, 
their product is ^^ of a foot, or 32" =2' and 8"; setting 
down the 8", we reserved the 2' to be added to the pro- 
cluct of inches by feet. 4 ', or ^^ of a foot being multiplied 
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I7 4 feet, or ^ of a foot, their product is •}! of a foot, or 
16^ to which we added the 2 reserved, makiiig 18'=1 
foot and 6 inches; writing down the 6', we resenred the 
1 foot to be added to the product of feet bjr feet. 6 feet 
being multiplied hj 4 feet, their product is 34 feet, to 
which we udded the 1 foot reseryed, maldiig 35 feet. B7 
adding these three partial products together, we obtained 
the answer to the question. 

Therefore, to multipty one number consisting of feet, 
inches, seconds, &c. hj another of the same kind, we 
give the following rule. 

RULE. Place the several terms of the mtMplier under 
the corresponding ones of the multiplicand. Beginning 
on the right haruly multiply the several terms of the mul- 
tiplicand by the several terms of the multiplier successive- 
lyj placing the right hand term of each of the partial 
products under its multiplier; then add the partial pro- 
'ducts together J observing to carry one for every tttelve, 
both in multiplying and adding. The sum of the partial 
products toill be the answer. 

Questions in duodecimals are very commonly performed 
by commencing the multiplication with the highest denom- 
ination of the multiplier, and placing the partial products 
as in the first of the two following operations. The re- 
salt is the same, whichever method is adopted. The 
second operation, however, is according to the rule we 
have given, and is more conformable to the multiplica- 
tion of numbers accompanied by decimals. 

3f. 2' 7" 3f. 2' 7" 

2.f. ^' V 2f. 6' 4" 

6 6' 2" 
1 7' 2" 6''' 
V 0" W 4"" 





1' 


0" 


10'* 


4'«» 


1 


7' 


3" 


6" 




6 


5' 


2" 







8f. 1' 6" V 4"" 8f. 1' e'' 4'" 4 

When there are not feet in both the factors, there nny 
not be any feet in the product; but, after what has been j 
said, there will be no difficulty in determining the placet -j 
of the product. 
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1. Multiply 14f. 9'by4f. 6'. 

2. What are the contents of a marble slab, whose length 
b 5f. 7% and breadth 1 f. 10'? 

3. How many square feet are there in the floor of a 
ball 48f. 6' long, and 24f. 3' wide ? 

4. Multiply 4f. 7' 8" by 9f. 6'. 

5. How many square feet are there in a house lot 43 f. 
3' in length, and 25 f. 6' in breadth ' 

6. What is the product of lOf. 4 S'' by 7f. 8' 6" ? 

7. Calculate the square feet in an alley 44f. 2' 9" long, 
and2f. 10' 3^" 2'*' 4 '"^ wide. 

8. How many square feet are there in a garden 39 f. 
10' 7" long, and 18 f. 8' 4" wide ? 

9. What is the product of 24f. 10 S'' 7^* 5 '^ by 9f. 
4'6^? 

10. Compute the solid feet m a wall 53 f. 6' long, 12 f. 
3' high, and 2f. thick. 

11. The length, of a room is 20 feet, its breadth 14 
feet 6', and its height lOf. 4'. How many yards of paint- 
ing are there m its walls, deducting a fire place of 4f. by 
41. 4'; and two windows, each 6f. by 3f. 2'? 

12. How many solid feet m a pile of wood 22 f. 6' 
long, 12f. 8' wide, and 5f. 8' high ? 

13. How many yards of plastering m the top and four 
walls of a hall 58 f. 8' long, 21 f. 4^ wide, and 13f. 9 
hi^h; deducting for 2 doors each 7f. 6' high and 4f. 
wide; for 7 windows each 6f. 2' high, and 3f. 10' wide; 
for 2 fire places, each 3f. 6' high, and 4f. wide, and for 
a mop board 9 inches wide around the hall i. 

14. How many yards of papering in a room 17 f. 8 
long, 16f. 9' wide, and 12f. 6' high; deducting for 2^ 
doors each 6f. 6' high, and 4f. wide; for a fire place 
4f. 6' high and 3f. 10' wide; for 3 wmdows each 5 f. 6' 
high and 3f. 8' wide, and for a mop board 8 mches wide 
around the room ? 

15. How many yards of carpeting, yard wide, will be 
required for a room 21 f. 6' long, and 18 ft. wide ? 

16 What will the plastering of a ceiling come to, at 10 
cents a sauare jFard, supposing the length 21 feet 8 
inches, and the breadth 14 feet 10 inches? 
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XXVIII. 
INVOLUTION. 

ImroLUTioR is the multiplication of a number by itself. 
The number, which is thus multiplied hj itself is called 
the root. The product, which we obtain by multiplying 
a number by itself, is called a power of that number. 
The number involved is itself the first power, and h the 
root of all the other powers. 

A number, multiplied once by itself, is said to be in- 
volved or raised to the second degree, or second power; 
multiplied again, to the third de^ee, or third power; 
and so on. For example, 3 X 3 is raised to the second 
power of 3, which is 9; 3X3X3 is raised to the third 
power of 3, which is 27; &c. 

We distmguish the powers from one another by the 
number of times, that tlie root is used as fector in the 
multiplication of itself. Thus, 3X3 produces &e sec- 
ond power of 3, because 8 is used twice as factor; 
3X3X3 produces the third power of 3, because 3 is 
used three times as factor; 3X3X3X3 produces the 
fourth power of 3, because 3 is used four times as factor; 
and so on. 

A fraction is involved in the same manner by multiply- 
mg it continually into itself; thus, the second power of 
f) is |Xi=^; the third power is ■^Xj=f|; the 
fourth power is f f X | =^ff ; and so on.'^So also in deci- 
mals the second power of .2, is .2 X.2=,04; the third 
power is .04 X. 2 =.008; the fourth power is .008 X. 2 
=.0016; and so on. 

To involve a mixed number, reduce it first to an im- 
proper fraction, or the vulgar fraction to a decimal, and 
then involve it. Thus, li when reduced to an improper 
fraction, i^ |, the second power of which |=2^; the 
third power is ^ = ^1 ; &c. If, instead of reducing Ij 
to an improper fraction, we reduce the vulgar fraction to 
a decunal, we have 1.5, the second power of which itf : 
3.25; the &ird poweT^ 3.375; 8ic. 



U4 ARITHMETIC. XXVIII. 

The second power is comraonly called the square; the 
thu-d power, the cube; the fourth power, the biquadrate. 
The odier powers now generally receive no other tlian 
numeral distinctions; as tibe fifth power, the sixth power, 
the seventh power, &c. In some 'books, however, the 
fifth power is called the first sursolid; the sixth power, 
the square cubed,' or the cube squared; the sevenmpow^ 
er, the second sursolid; the eighth power, the biquadrate 
squared; the ninth power, the cube cubed. 

The powers of 1 remain always the same; because, 
whatever number of times we multiply 1 by itself, the 
product is always 1. 

A power is sometimes denoted by a number, placed at 
the right hand of the upper part of die root; thus, 5^ de- 
notes the second power of 6, which is 25; 4^ denotes the 
third power oT 4, which is 64; 9^^ denotes the fourth 
power of 9, which 6561; &c. The number, thus used 
to denote the power, is sometimes called the exponent 
and sometimes the index. But the use of these exponents 
or indices in arithmetic is very limited; they belong chiefly 
to algebra. 

We will now make a few observations on the result 
arising from the multiplication or division of one power 
by another. To illustrate this subject, we will take the 
number 3; we must here observe, however, that since 
every number is the first power of itself, the exponent 1 
is never expressed; so that 3 and 3^ mean the same thing; 
the exponent 1 being always understood, when no 'expo- 
nent is expressed. Now 3 multiplied by 3 produces 
the second power of 3, which m^ be thus expressed, 
31x31 =32; so also 3^X3^ = 33; and 3^X31=3^ 
&c. We have here expressed the exponent 1 for the 
purpose of showing that we obtain the exponent of the 
product or power produced, by adding together the 
exponents of' the factors or powers used in producing it. 
Hence the second power of any number mukiplied by the 
second power of ,the same number produces the fourth 
power of that number? thus, 3^ X 3^ = 3^ : the third pow- 
^r multiplied by'the third power gives the sixth power; 
as 3^ X 2^=2^: the fourtli power multiplied by the se* 
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ond power gives ihe sixth power; as 2^ X2*=2*: the 
fourth power multiplied by the fourth power produces the 
eighth power; as S'* X 3* = 3® : the third power multiplied 
by the third power, and the product asain by the third 
power gives the ninth power; as 2^ X 2^ X 2^ =2'. 

Division being the reverse of multiplication, it is evi- 
dent, that if we subtract the exponent of the divisor from 
the exponent of the dividend, me remainder is the expo- 
nent ol the quotient. For example, if we divide the fifth 
potww by the third power, the (quotient is the second 
power; as 3^-5-3^=3^: if we divide the ninth power by 
the sixth power, the quotient is the third power; as 
6^-5- 6* =6^: if we divide the ninth power by the eighth 
power, the quotient is the first power; as 6' -5- 6®-= 6. 

I. What is the third power of 12? 
2* Find the fourth power of 11. 

3. Raise 13 to the fifth power. 

4. What is the square of 27? 

5. What is the square of .27? 

6. Raise .7 to the fourth power. 

7. What is the eighth power of .2 ? 

8. What is the third power of . 1 ? 
. 9. What is the square of | ? 

10. What IS the cube off? 

II. Involve ^ to the third power. 

12. Raise f to the fourth power. 

13. What is the square of 30 J ? 

14. What is the biquadrale of 3^ ? 
16. Involve 1.1 to the fifth power. 

16. Raise 20} to the fourth power. 

17. Raise 8.2 to the tliird power. 

18. What is the fourth power of 17? 

19. Divide 7* by 7^, and write the quotient 

20. Multiply 8^ by 8, and write the product. 

21 What is the quotient resulting from 6^-7- 6^ ? 

22. What is the product resulting from 6^X^' 

23. Multiply 9* by 9, and write the product. 

24. Qivide 4^^ by 4^, and write the quotient. 

25. What^ quotient results from 19®-^•19^^ 
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EFOLUTION. 

EroLlTTtoK is the resirerae of inToIution; for in involu^ 
tkm we haice die root given, to find die power; but in 
evolutioB im luwe the power given, to find the root. * 

Foirtr and root are correUdve. terms; for, as 4 is t(i* 
soore of 2, 2 b the square root of 4; as 8 is the cube 
of 3, 2 is die cube root of 8; as 16 is the biquadrate of 
2, 2 is the biquadrate root of 16; as 32 is the fifth pow- 
er of 2, ^ is the Mh root of 82: Ac. 

The extraction of the root is finding a number, which 
being midti{died into itself the requisite number of tunes^ 
will reproduce the given number: for example, if w<i 
extract the square root of 81, we find it to be 9, because 
9 X 9 = 81; but if we extract the biquadrate root of 81, 
we find it to be 3, because 3X3X3X3 — 81. 

Hence the root is designated by the number of times 
it is used as factor in producing the corresponding pow- 
er. It is used twice in producing the second power, 
and is called the second root, or square root: it is used 
three times in producing the third power, and is called 
the third root, or cube root: it is used four times in pro- 
ducing the fourth power, and is called the fourth root, 
or biquadrate root: it is used five times in producing the 
fifth power, and is called the fifth root: &c. 

A number, whose root can be exactly extracted, is^ 
called a perfect power, and its root is called a rational 
number. For example, 4 is a perfect power of the 
second degree, and 2, its square root, is a rational num- 
ber; 27 is a perfect power of the third degree, and 3, ia 
cube root, is a rational number; 64 is a perfect po\^r of 
the second, third, and sixth degrees, and 8 its square 
root, 4 its cube root, and 2 its sixth root, are rational 
numbers; ^ is a perfect power of the third degree, and f , 
its cube root, is a rationd number; .25 is a perfect power 
of the second degree, and .5, its square root, is a rational 
number. 

In short, any number, which is the exact root of any 
power, is a ratioi^ number, and its p6wer'a perfect 

14 
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power: and since any number may be the root of its cor 
respondmg power, it follows that anjr root, which can be 
exactly expressed by figures, is a rational number. 

But there are numbers, whose roots can never be ex- 
actly extracted, and these numbers are called imperfect 
powers, and their roots are called irrational numbers, 
or surds. For example^ 2 is not only an imperfect pow- 
er bl the second degree, but an imperfect power ol any 
degree, and not only its square root, but the root in eve- 
ry degree is irrational, or a surd; because no number, 
either whole or fractional, can be found, which, bebg 
involved to any degree, will produce 2. The same is 
true of many other numbers. In these cases, by using 
decimals, we can approximate, or come very near to the 
root, which is sufficient for most purposes. Thus, we 
find the square root of 2 to be 1.414 4~ • The decimal 
may be carried to any number of places. 

Some numbers are perfect powers of one degree, and 
imperfect powers of another degree. For example, 4 
is a perfect power of the second depee, and its square 
root, which is 2, is rational; but an unperfect power of 
the third degree, and its cube root, which is 1.687 +, 
is a surd: 8 is an imperfect power of the second degree, 
and its square root, which is 2.823-4-9 is ^ surd| but 
a perfect power of the third degree, and its cube root, 
^hich is 2, is rational: 16 is a. perfect power of the se- 
cond and fourth degrees, and its square root, which is 4, 
and its biquadrate root, which is 2, are both rational; but 
an imperfect power of the third degree, and its cube 
root, which is 2.51 9 -f-? is a surd. 

These irrational number^^ or surds occur, whenever 
we endeavor to find a root of any number, which is not 
a perfect corresponding power; and, although they can- 
not be expressed by numbers either whole or fractional, 
they are nevertheless magnitudes, of which we may form 
an accurate idea. For however concealed the square 
root of 2, for example, may appear, we know, that it 
must be a number, which, when multiplied by itself, will 
exactly produce 2. This property is sufficient to give 
us an idea of the number, and we can approximate it 
continually by the aid of decVmds. 
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A radical sign, written thus V9 ^^ '^ square root, 
is used to express the square root of bbj number, before 
which it is placed. The same sign with the index of the 
root written over it, is used to express the other roots: 
thus ^y cube root: ^ biquadrate root: 4^ fifth root: &c. 
We ipnll give the following radical expressions; j^9 = 3 
^8 = 2; j^Bl=S; ^32 = 2; these expressions are 
read thus; me square root of 9 is equal to 3; the cube 
root of 8 is equsu to 2; the fourth root of 81 is equal to 
3; the fifth root of 32 is equal to 2. Hence it is evident 
that V9XV9=^; v^8Xv^8X^8=8; &c. 

The explanation, which we have given of irrational 
numbers or surds, will readily enable us to appljto them 
the known methods of calculation. We know that the 
square root of 3 multiplied hj itself must produce 3, 
which majrbe thus expressed, ^2X^^=S; also^ 
3X^3X^3 = 3; V^XV^=f; V-6XV-6=.5; 
^*X^fX^|=|; ^6X^6X</6X^6=6; 
V2XV3=2. 

Instead of the radical sign, a firactional exponent is also 
used to express the roots of numbers. The numerator 
indicates the power of the number, and the denominator 

the root. Thus, 4 expresses the square root of 4^, or 
4; 4 , the cube root of 4; 4^, the biquadrate root of 4; 
4 , the fifth root of 4; 8', the cube root of the second 
power of 8; and since the second power of 8 is 64, and 
the cube root of 64 is 4, the expression 8' is equal to 4. - 
The. expression 4' =8, is read* thus, the square root of 

the third power of 4 is equal to 8. The expression '9* 

3 
is equivalent to ^9: and 8' is equivalent to ^9^: also 

4' is equivalent to ^4^: the expression 4' is also equal 

1 
to 4?, because f is equal to ^. 

A line, or vinculum, drawn over several numbers, sig' 
nifies that the numbers under it are to be considere 

jQiptly: thus, ^254~.ll is equal to 6^ because 25 -j-^l- 
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36, and di6 square root of 36 is 6; but V^S+ll h equal 
to 16, because the squire root of 25 is 6, and S-f-li is 
16. Th e expressi on ^^27—6 4-43 is equivalent to ^^64. 
And ^100 —73= 3. Al so 20— V9+7 + I = I7> 
Likewise y^gO— 9— 4+^53— 45 + 6=13. 
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EXTRACTION OF THE SQUARE ROOT. 



I j^iKewi 

■ EXI 

^» The product of a number multiplied by itself, is esdi- 
ed a square; and for this reason, the number, considered 
in relation to such a product, is called a square root- 
For example, when we multiply 12 by 12, the product, 

H 144, is a square, and 12 is the square root of 144. 

B If the root contains a decimal, the square will also 
contain a decimal of double the number of places; for 
example, 2.25 is the square of 1.5; and rice versa, if the 
square contains a decimal, the square root will contam a 
decimal of half the number of places; for instance, 1.5 
is the square root of 2.25. 

In the upper line of the following table are arranged 
several square roots, and in the lower Ime, their squares. 



I 



1, 



Square roots. | 1 | 2 | 3 |4 | 5 | 6 | 7 | 8 | 9 | 10| ll| 12 



Squares, j 1 | 4 1 9 |l6|25l36|49|64|Sl|l00;12l[l44 



When the square of a mixed number is required, it 
may be reduced to an improper fraction, then squared, 
and reduced back to a mixed number. 

The squares of the numbers from 3 to 5, increasing 
by :|^, are as follows. 



Square roots, I 3 | 3^ | 3^ | 3| | 4 | 4^ | 4^ | 4| 



LJ 



Squares, 9 |lO^(l2i H^ylldl IB^12Q^|22t^ 



From ibis table we infer, that if a square contains a 
fiicHOfli its square root also contains one; and vice versa. 
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It b not jpossible to extract the square root of anj* 
number, which is not a perfect square; we can approxi- 
mate the i^quare root of such numbers, however, by the 
aid of decimals. 

When a root is composed of two or more factors, we 
may multiply the squares of the several factors togedier, 
and the product will be the square of the whole root; 
and conversely, if a square be composed of two or more 
factors, each of which is a square, we have only to mul- 
tiply together the roots of diose factors, to obtain the 
complete root of the whole square. For example, 2304 
= 4X 16X36; the square roots of the factors are 2, 
4, and 6; and 2X4X6 = 48; and 48 is the square 
root of 2304, because 48 X 48= 2304. 

A square number cannot have more places of figures 
than double the places of the root; and, at least, but one 
less than double the places of the root. Take, for in- 
stance, a number consisting of any number of places, that 
shall be the greatest possible, of those places, as 99, the 
square of which is 9801, double the places of the root. 
Again, take a number consisting of any number of places, 
but let it be the least possible, of those places, as 10, 
the square of which is 100, one less than double the places 
of the root. 

As the places of figures in the square cannot be more 
than double the number of places m the root, whenever 
we would extract the square root of any number, we 
point it oflf into periods of two figures each, by placing a 
dot over the place of units, another over hundreds, &c. 
Thus 1936. The places in the root can never be more 
or .ess in number, thjyi the number of periods thus 
pointed off. When the number of places in the given 
sum is an odd number, the left hand period will contain 
only one figure, as 169; but the root will nevertheless 
consist of as many places as there are periods; for 13 is 
the square root of 169. 

The terms, square and square root^ are derived from' 

S geometry, which teaches us that tlie area of a square id 
bund by multiplying one of its sides by itself. 

14* 
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The word area signifies the quantity of space contained 
in any geometrical figure. 

A SQUIRE is a figure having 
four equal sides, and all its an- 
l^s right angles. If we suppose 
ue length of a side of the an- 
nexed square to be four feet, it - 
is evident that the figure contains 
4 times 4 small squares, ekch oi 
vriiich is 1 foot in length and 1 
foot in breadth; and since a foot 
in length and a foot in breadth 
constitute a square foot, the whole square contains 4 
times 4, or 16 square feet. If, instead of 4 feet, the 
length of a side were 4 yards, the whole square would 
contain 16 square yards; &c. Hence it is evident that 
the area, which b 16, is found by multiplying a side <^ 
the square by itself. 

A PARALLELOGRAM is an obloDg figure, 
having two of its sides equal and parallel to 
each other, but not of the same length with 
the other two, which are also equal and 
parallel to each other. We find the area, 
or contents of a parallelogram by multiply- 
ing the .length by the breadth. If we sup- 
pose the annexed right angled parallelogram 
to be 8 feet long and 2 feet wide, it is 
manifest that it contains 2 times 8, or 16 
square feet; if the length were 8 yards and 
the breadth 2 yards, it would contain 16 
s(][uare yards; if 8 miles long and 2 miles 
wide, 16 square miles; &c. We see that 
the area of this parallelogram is the same 
with that of the preceding square; there- 
fore the square root of the area of a paral- 
lelogram gives the side of a square equal in 
area to the parallelogram. 

It is further to be observed, that the square root of the 
area of any geometrical figure whatever, is the side of a 
square f equaJ in area to the figure. 
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tbc given number z.:i z-rri-.«i= :: r^^*: ir-r^s ia.t.- y;::*. "^ 
a dot over the place 01' uzhs. sni izcu-er over x;nvav*% 
and thereby ascenaiced -iis: iL^ rooi would oor.um \^^^| 
places of figures. We then fojod that «J>*\ 3^'"^^''^. 
square in the left hand period was lo. wul r^*^'**:*\|^^ 
root, which is 4, in the quotient, am! '*^\^'*' *''''*'' ^»#r 
square from the left hand period, and to iio ivumn 
brought down the next period for n divuloiul 
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Then, knowing the figure in the root to be m the plade 
of tens, and therefore equal to 40, and that the second 
figure in the root must be such, that twice the product of 
the first and second terms, together with the square o( 
the second, would complete the square, we took twice 
the root already found, viz. 40 X 2=^ 80, for one of the 
(actors, and using it for a divisor, found the second figure 
in the root by dividing the dividend by this factor. 

Lastly, after finding that the second figure in the root 
was 5, we adxied it to the divisor, makbg 80 -{-5 =85, 
and multipUed the sum by 5, the last figure in the root, 
and thus obtained twice the product of the two termS} 
and the square of the last tenn; because, 80 is twice the 
first term of the root, and being multiplied by 5, which 
is the last term, the result is twice the product of the 
two terms; and 5 being multiplied by 5, the product is 
the square of the last term. 

It will be observed, that 4, the first figure in the root, 
being in the place of tens, was called 40, and doubled 
for a divisor; but, if we had merely doubled the root 
without any regard to its place, madking the divisor 8, 
and had cut off the right hand figure of the dividend and 
divided what was left, the result would have been the 
same; because, in this operation, both divisor and divi- 
dend would have been divided by 10. Thus 8 is con- 
tained 5 times in 42. The figure obtained for the root, 
in this abridged method, would be placed at the right hand 
of the divisor, instead of being added thereto; thus, 85| 
making the completed divisor the same as before. This 
cours6, being the inost concise, will be adopted in the 
rule for extracting the square root, which we shall here- 
after give. 

Suppose 169 square rods of land are to be laid out m 
a square, and the length of one of its sides is required. 

We know that the length of a side must 'be such a 
-number of rods, as, when multiplied by itself, will pro- 
duce 169; therefore we must extract the square root of 
the given number of square rods, and that root will be 
ih(S answer. V 1 69 == 1 3 Ans. 
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^Vis a square rod. 


























^^1 


H The whole figure is also 
^ suhdivided into four figures, 
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^■»tbe other two* A h f e and , 
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^Cifg, are oblongs, ^ * ^M 
The square e f g D is 10 rods on a side, and, ^h^'^^B 
^ fore, contains lOQ square rods. The oblongs are each^i 
H 10 rods long and 3 rods wide, and consequently each 
■ contains 30 square rods* The other square, B h f i, i« 
m 8 rods 00 a side, and contains 9 square rods. J 
1 To illustrate the process of extractiog the square roolflfl 
1 by the above geometrical figure, we shall take the side^n 
1 A B, which is divided into two parts, the firs* of which, 
[ A h, IS 10 rods long ; the other, h B, 3 rods long* A h 
M being equal to e f, the square of A h, the first part, , 
gives the area of the square D e f g ; h B being equal to 
h f, the area of the oblong A h f e, is found by inulti- 
• plying the two parts, A h and h B, together ; the area \ 
of the other oblong i f g C, is the same ; therefore, the ' 
area of the two oblongs is twice the product of the two 
! parts, A h and h B. The square of the last part, h B, 
gives the area of the square h B i f. . 
We have therefore the square of the first part A h,^H 
10X10=^100 rods ; twice the product of the two parts,^^H 
A h and h B, 10X3X2=00 rods ; and the square of VH 
the last part h B, 3X3^9 rods. These being added '^^ 
together make 169 rods, tlie square of the whole figure 
A BCD. 

' This illustration of a square corresponds exacdy with J 
that of the first example, and of course the extraction of 1 
the square root must proceed on the principles ther« 1 
exhibited. 1 
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I From the illustrations of the two preceding examples, 
I we give the folJowing rule for the extraction of the squarei 
I root. 

I RULE. First — Point off the given number into periods 
I cf two figures each^ by putting a dot over the place 
I unitSj and anotktr over every second figure to the 
I and also to the rights when there are decimab. 
I Secondly— JYfid the greatest square in the left hand 
I period^ and tcrite its root in the quotient. Subtract th§ 
[ tquare of this root from the left hand period^ and to lAe 
I refnainder bring down the next period for a dividend 
I Thirdly — Double the root already found j for a divisor* 
^ Ascertain how many times the divisor is contained m 
the dividend, excepting the right hand figure^ and plac€: 
' the result in the root^ and also at the right hand of th^\ 
fidivisor. Multiply the divisor ^ thus increased^ by th^\ 
mlast figure in the root^ and subtract the product from th§\ 
I dividend, and to the remainder bring down the next 
I -period for a new dividend. ^ 

[ Fourthly — Double the root already found for a nem^ 
f divisor^ and contitiue to operate as before^ until all th§i 
hperiods are brought down* \ 

I It will sometimes happen, that, by dividing the dividend! 
r as directed in the rulej the figure, obtained for the root,| 
[rwill be too great. When this happens, take a less figure, 
I and go through the operation again* 
[( When the places m the decimal are not an even num** 
I .her, thev must be made so, by continuing the decimal, 
I if it can be continued; if it cannot, by annexing a cipher, j 
I that the periods may be full. 

\ If there be a remainder after all the periods are used,] 
I a period of dechnal ciphers may be added; or, if the 
I igiven number end in a decimal, the two figures that would 
I arise from a continuation of the decimal. The operatiooi 
I may be thus continued to any degree of exactness. [ 

h If any dividend shall be found too small to contain the I 
rd* visor, put a cipher in the root, and bring down tlienextj 
I period to the right hand of tlie dividend for a new divi 
aendy and proceed in tl)e work* 
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When the square root of a mixed number is required. 
It win sometimes be necessary to induce it to an improper 
fraction, or the vulgar fraction to a decimal, before ex- 
tracdD^' the root. 

If either the numerator or denominator of a vulgar Irai> 
tbn be not a square number, the fraction must be reduced 
to a decimal, and the approximate root extracted. 

1. Extract the square root of 4579600. 

4579600(2140 Jln$. 
4 

1st. divisor 4 57 first dividend. 
41 jll 

2d. divisor 42' 1696 second dividend. 

424 1696 

00 

2 What IS the square root of 1 10 f|? 

i 10.24(10.499+ Ans. 
1 



1st. divisor, 2 
2d. divisor, 20 
204 

3d. divisor, 208 
2089 

4th. divisor, 2098 
20989 



10 first dividend. 
1024 second dividend. 
816 

20824 third dividend 
18801 



202324 fourth dividend. 
188901 



13423 remainder. 
Reducing || to a decimal, we found it to be infinite, 
in the recurrence of 24 continually; therefore, in con- 
tinuing the extraction of the root, instead of adding 
periods of decimal ciphers, we added the period 24 each 
time. The extraction of the root might have been con* 
tinned indefinitely; but having obtained five places of 
figures in the root, we stopped, and marked off the three 
last places of the root for decimals; because we made 
use of three periods of decimab in the question. 
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5. What k the sqifare root of 2704? 
4. Extract the square root of S61. 

6. What is the square root of 3035? 

6. What is the square root of 121? 

7. Extract the square root of 269. 

8. Extract the square root of 400. 

9. What is the square root of 4761 ? 

10. What is the square root of 848241? 

11. Extract the square root of 3356224. 
- 12. What is the square root of 824464 ? 

13. Find the square root of 49084036. 

14. What is the square root of 688900? 

15. Find the square root of 82864609. 

16. Find the square root of 3684975616, 

17. What is the square root of 44890000? 

18. What is the square root of 165649? 

19. Find the square root of 90484249636. 

20. Fmd the square root of 26494625227849. 

21. Find the square root of 262400.0625. 

22. What is the square root of 841806.25 ? 

23. What is the square root of 39.037504 ? 

24. Find the square root of 213.715161. 

25. Find the square root of .66650896. 

26. What is the square root of 133407^? 

27. What is the square root of 15^ ? 

28. Extract the square root of 31 8^^. 

29. What is the square root of 51^ ? 

30. Extract the square root of 2^. 

31. What is the square root of 556|$ ? 

32. Extract the square root of 1096^. 

33. Find the square root of 4120900. 

34. Extract the square root of 5. 

35. Extract the square root of 8. 

36. Extract the square root of 84. ^ ' 

37. Exti-act the square root of 99. 

38. Extract the square root of 101. 
89. Extract the square root of 120. 

40. Extract the square root of 124. 

41. Extract the square root of 143. 

42. Extract the square root of 1.5. 
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43. Extract the square root of .00032754. 

44. Extract the square root of 2.3. 

45. Extract the square root off. 
' 46. Extract the square root of |. 



46. Extract the square root of |. 

47. Extract the square root off. 

48. Extract the square root of f|. 

49. Extract the square root of 113|. 

50. Extract the square root of 267|. 



The square root of the product of any two numbers is 
a mean proportional between those numbers. 

Thus, 4 IS a mean proportional between 2 and 8; be- 
cause 2:4 = 4:8. But when four numbers are propor- 
tionals, the product of the extremes is equal to the pro- 
duct of the means; that is, the product of the two given 
numbers is ogual to the square of the mean proportional. 

51. Find a mean proportional between 4 and 256. 

52. Find a mean proportional between 4 and 196. 

53. Find a mean proportional between 2 and 12.5.- 

54. Find a mean proportional between 9.8 and 5. 

55. Find a mean proportional between 25 and 121. 

56. Find a mean proportional between 180.625 and 10. 

57. Find a mean proportional between 52 and 54^. 

58. Find a mean proporti nal between ^ and 3^. 

59. Find a mean proportional between 12 and 147. 

60. Find a miean proportional between ^ and 4. 

61. Find a mean proportional between .5 and 98. 

62. Find a mean proportional between 40627^^ 
and 828. 

63. Find a mean proportional between .25 ^nd 1. 

64. Find a mean proportional between .1 and 810. 

65. Find a mean proportional between .04 and, .36. 

66. Find a«iean proportional between .09 and .49. 

67. Find a mean proportional between .2 and .018. 

When the square root of the product of the two given 
numbers cannot be extracted without a remainder, the 
mean proportional is a surd, and may be approximated 
by the aid of decimals. 

68. Find a mean proptflrtional between 6 and 12. 

15 



ri9w FiDd«]BBB.pEtipaEti«iiiaLhi^weaL2&and 14. 
7TL Fjid a oAeBL jgaporriniial becveax 64 and 31. 
TL Tind a aseai pEQponiQiiaL between 46 and 55. 
ri. Fimi I aieaa prapardanai b^weea 5 and SI. 
n. Fjiii a mean. prapacnonaL bfiwem 77 and 19. 
T{. A anmber of men. spent I ponod 7 <MlifMr< a 
comnany. which, wws jasL as msxy pence Car each man, 
iiere were men in die compOLj. How many were 



7i. Acompanyof xnenmadeacontriincianfbra chan* 
t£iu} purpose; eack mai ga:ire as mai^ cents^ as diere 
wen* itak m die eoranoE^. Tbe smn coflected was 31 
dailars X ccno^ How manr men «Sd die company 
cocssc of? 

76- If joa wooU pbnt 729 trees in a sqiare, how 
waacj IOW3 most joa faare, and bow manf trees in a row ? 

77. A cerram repmcnt consists of 625 men. How 
manr nuA be pSaced m rank and file, to form tbe r^- 
meiit bto a square? 

7d. It is required to far out 40 acres of land in a 
square. Of what leogdi must a side of die square be ? 

79- It is required to lar oat 20 acres of land in the 
form cif a rigbt angled paraDelogram, wbkh shaD be twice 
as lof^ as it is wide. What will be hs length and 
breadth ? (See pa^e 162.) 

80.' It is requu^ to 1^ out 30 acres of land In the 
form of a right angled parallelogram, the length of which 
shall b(* three times the width. How long and how wide 
win it i e ? 

A TEIA1I6LE is a figure 
having three sides and three 
angles. When one of the 
angles b such as would form 
one comer of a square, the 
figure is caUed a right-angled 
triangle, and the following 
propositions belong to it. 

PROPOSITION irt. The square of the hypotentue is 
eqmal to the sum qf the squares of the other two sides. 
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PROPOSITION idr fht square root of the sum of /&« 
ijuares of tht hast and perpendicular is equal to /&« 
hypotenuse. 

PROPOSITION 8d. The square root of the difference of 
the squares of the hypotenuse and base is equal to the 
perpmdicular. 

PROPOSITION 4th. The square root of the difference 
of the squares of the hypotenuse and perpendicular is 
eqtial to the base, 

B7 observing the above propositions, when anv two 
sides of a right-angled triangle are given, we may always 
find the remaining side. For example, suppose the ba -j 
of the preceding figure to be 4 yards in length, and the 
perpendicular to be 3 yards in height; then the square 
of the base b 16 yards, and the square of the perpendicu- 
lar 9 yards, and the sum of their squares is 25 yards. 
The square root of 25 yards is 5 yards, which is the 
length of the hypotenuse. 

81. A certain castle, which is 45 feet high, is sur- 
rounded by a ^tch, 60 feet broad. What must be tho 
length of a ladder, to reach from the outside of the ditch 
to the top of the castle f 

82. A ladder 40 feet long, resting on the ground at 
the distance of 24 feet from the bottom of a straight tree, 
and leaning against the tree, just reaches to the first limb. 
What is the length of the tree's trunk ? 

83. Two brothers left their father's house, and went, 
one, 64 miles due west, the other, 48 miles due north, 
and purchased farms, on which they now live. How far 
firom each other do they reside ^ 

84. James and George, flying a kite, were desirous 
of knowing how high it was. Alter some consideration, 
they perceived, that their knowledge of the square root, 
ana of the properties of a right angled triangle, would 
enable them to ascertain the height. James held the 
line close to the ground," and George ran forward till he 
came directly under the kite; then measurmg the distance 
fi'ora James to George, they found it to be 312 feet; ef 

Eulling in the kite, they found the length of line out, 
e 520 feeU How high was the kite i 
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85. A ladder, 40 (bet long, was so placed in a street, 
aa to reach a ijrindow 33 feet from t)ie ground on one side, 
and when turned to the other side witnout changing the 

eeu^e of its foot, reached a window 21 feet high. The 
eadth of the street is required. 

86. The distance between the lower ends of two equal 
rafters, in the different sides of a roof, is 32 feet, and the 
beight of the ridge above the foot of the rafters is 13 
feet. Fmd the length of a rafter. 

A straight line, drawn 
through the centre of a square, 
or through the centre of a ri^t- 
angled parallelogram, from ooe 
angle to its opposite, is called 
a diioonal; and this diagonal 
is the hypotenuse of both the 
right-angled triangles into which 
the square or parallelogram is 
■ thus divided. 

87« A certain lot of land, lying in a square, contains 
100 acres: at what distance from each other are the 
opposite comers ? 

88. There is a square field containing 10 acres: what 
IS the distance of the centre from either comer } 




A CIRCLE is aplane surface 
bounded by one curve line, 
called the cireumfereneej 
every part of which is equally 
distant from the centre. 

A straight line through the I 
centre of a circle is called a ^ 
diameter^ and a straight line 
from the centre of a circle to 
the circumference is called a 
radius. 

The areas of all circles are to one another, as the 
aquares of their like dimensions. That is, the area of a 
greater circle is to the area of a less circle, as tha square 
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of the diameter of the greater to the square of the diame- 
ter of the Jess. Or thus, the area of the greater is to the 
area of the less, as the square of the circumference of 
thegreater to the square of the circumference of the less. 

Therefore, to find a circle, which shall contain 2, 3, 
4, &c. times more or less space than a given circle, we 
have the following — 

RULE. Square one of the dimenrions of the given 
eircky and^ if the required circle be greater^ multiply 
the square by the given ratioj then the square root of the 
product will be the like dimension of the required circle; 
buty if the required circle be less than the given one, 
divide the square by the given ratio; then the square 
root of the quotient will be the similar dimension of the 
circle required. 

89. The diameter of a given circle is 11 inches: what 
is the diameter of a circle containing 9 times as much 
space ? 

90. Find the diameter of a circle, which shall contain 
one fourth of the area of a circle of 42 feet diameter. 

91. What must be the circumference of a circular 
pond, to contain 4 times as much surface, as a pond, of 
1 ^ mile in circumference ? 

92. Find the circumference of a pond which shall con- 
tain ^ part ks much surface, as a pond of 13^ miles 
circumference. 

' 93. Find the diameter of a circle, which shall be 36 
times as much m area, as a circle of 18 1 rods diameter. 

The diameter of a circle is to the circumference in the 
ratio of I to 3.14159265, nearly: therefore, if we know 
the one, we can find the other. Thus, the circumference 
of a curcle, the diameter of which is 8, is 3.14159265 X 
8=25.1327412; the diameter of a circle, the circum- 
ference of which is 15.70796325, is 15.70796325 4-3. 
14159265=5. 

To find the area of a circle, multiply the circumference 
by the radius, and divide the product by 2. . . 

94. How many feet in length is the side of a square, i 
equal in area to a circle of 36 feet diameter ? | 

16* 



n4 
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95. Find the side of t square equal m area to a corcde 
0f 20 rods in diameter. 

96. Find the diameter of a pond, that shaH contain \ 
as much surface, as a pond of 6.986 miles circumference. 

97. Find the length and breadth of a right-angled 
parallelogram, which shall be 4 times as long as it is wide, 
and equsd in area to a circle of 43.9822971 rods circuit* 
ference. 

98. Find the circumference of a pond, which shall 
contain as much surface, as 9 ponds of f of a mile diam- 
eter each. 
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A CUBE is represented by a 
solid block — like either of 
those annexed — ^with six plane 
surfaces; having its length, 
breadth, and height all equal. 
Consequently, the solid con- 
tents of a cube are found by 
multiplying one of its sides 
twice into itself. 'For this 
reason, the third power of any 
number is called a cube. 

Therefore, if we multiply 
the square of a number by its 
root, we obtain a product, 
which is called a cube, or a 
cubic number. For instance, 4 multiplied by 4 produces 
16, which is the square of 4, as shown on one of the 
sides of this larger block; and 16 multiplied by 4 pro- 
duces 64, which is the cube of 4, as shown by the whole 
of the larger block. 

Thus the cube of any quantity is produced by multiply- 

ing the juantitjr by itself, and again multiplying the pro- 

duct by the original quantity. Wbeu t]h% o^uantity to be 
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■p 
€»]bed is a inixed number, it muy be reduced to an im- 
proper flection, and the fraction cubed, and then reduced 
rack to a mixed niimber. 

As we can, in the manner explained, find the cube ol 
a given number, so ako, when a number is proposed, we 
waay reciprocally find a number, which being cubed will 
produce the given nimiber. In this case, the number 
sought is called, in relation to the given number, the 
CUBE BOOT. Therefore, the cube root of a given num- 
ber is the number, whose cube is equal to the given 
number. For instance, the cube root of 125 is 5; the 
pube root of 216 is 6; the cube root of ^ b i^; the cube 
root of S| is 1^. 

A cube cannot have more places of figures than triple 
the places of the root, and, at least, but two less than 
triple the places of the root. Take, for instance, a 
number consbting of any number of places, that shall be 
the greatest possible in those places, as 99, the cube of 
which b 970299; here the places are triple. Again, take 
a number, that shall be the least possible in those places, 
as. 10, the cube of which b 1000; here the places are two 
less than triple. 

It b manifest from what has been said, that a cubic 
nmnber is a product resulting from three equal factors. 
For example, 3375 is a cubic number arising from 15X 
15X15. To investigate the constituent parts of this cubic 
nmnber, we will separate the root, from which it was 
produced, into two parts, and instead of 15, write 10^-5, 
and rabe it to the third power in this form. 

10+5 
10+5 

Product of 10+5 by 5, - - - - 50 + 25 
Product of 10 + 5 by 10, ^ * 100+ 50 

The square, - .- r ^- - 100+100 + 25 

10+5 



Prod, of 100+100+25 by 5, - - 500+500 + 125 
Prod.of 100+100+25 by 10, 1000+1000+250 
The third power, - - 1000+1500+760+125 
This product contains the cube of the fiwt term^ thrM . 
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times the square of the first term multiplied bjr the sec* 
ond term, three times the first term multiplied hy the 
square of the second term, and the $;ube of the second 
term: thus, 10X10X10=1000; 10X10X3X5—1500; 
10X3X25 = 750; 5X5X5 = 125. 

Now, if the cube be given, viz. 1000 + 1500+750+ 
125, and we are required to find its/oot, we readily 
perceive by the first term 1000, what must be the first 
term of the root, since the cube root of 1000 is 10; if^ 
therefore, we subtract the cube of 10, which is 1000*, 
from the given cube, we shall have for a remainder, 
10X10X3X5 = 1500, 10X3X25=750, and 5X5X5 
=125; and from this remainderwe must obtain the second 
term in the root. As we ahready know that the second 
term is 5, we have only to discover how it may be 
derived from the above remainder. Now that remainder 
may be e xp resse d by two factors; thus, (10X10X3 + 

10X3X5 + 5X5) 5: therefore, if we divide by three 
times the square of the first term of the root, plus three 
times the first term multiplied by the second term, plus 
the square of the second term, the quotient will be the 
second term of the root, which is 5. 

But, as the second term of the root is supposed to be 
unknown, the divisor also is unknown; nevertheless we 
have the first term of the divisor, viz. three times the 
square of the root already found; and by means of this> 
we can find the next term of the root, and then complete 
the divisor, before we perform the division. After find- 
ing the second term of the root, it will be necessary, in 
order to complete the divisor, to add thrice the product 
of the two terms of the root, and ihe square of tne sec- 
ond term, to three times the square of the first term pre- 
viously found. 

The preceding analysis explains the following rule for 
the extraction of the cube root. 

RULE. First — Point off the given number into period9 

of three figures each^ beginning at the unites place^ ttnd 

pointing to the left in integers^ and to the right in decu 

mals; making full periods of decimals by supplying th$ 

drjiciency^ when any exists. . 
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9dij—Find Ae root of the Ufi hand period, place U 
in the quotient^ and subtract Us cube from the given 
niraiier. The remainder is a new dividend. 

3dly — Square the root already found €^nd muUiply U$ 
equare by 3, for a divisor. 

4thl7 — Fiid hout many times the divisor is contained 
in the dividend^ and place the r^ult in the quotient. 

5dily — In of4er to complete the divisor, muUivly the 
roia, previously found f by the number last put in the root^ 
triple the proauct^ and add the result to the divisor; also 
square the number last put in the rooty and add its square 
to the divisor. 

'LsisHj-^MuUiph/ the divisor thus completedy by the 
number last ptU in the root, and subtract the product from 
the dividend. The remainder will be a new dividend. 

J%us proceed^ tiU the whole root is extracted. 

We will extract the cube root of S4965783, denoting 
each step of the operation, firom first to last, hv a refer- 
ence to that part of the rule, under which it falls. 



Pu^t, 
2dly. 



Cube of 300, subtracted, - - 

New dividend, - - - - - 

300X300X3 [adivisor] 270000 

Divisor in new dividend, - - 
Tripleprod.of 300X20, 18000 
Square of last number, 400 

Divisor completed, - 288400 

Lastly. 288400 X 20, subt'ed, - - 

New dividend^ - - - - - 

320X320X3 [a divisor] 307200 

Divisor in new dividend, - - 
Triple prod, of 320X7, 6720 
Square of last number, 49 

Divisor completed, - 313969 
Lastly. 313969X7; subtracted. 



3dly. 
4tlily 
5tbly 



Sdly. 
41%. 
5thly- 



34965783 
27000000( 300 

7966783 
- - - (20 



576800 
2197783 



(T 



2197X83 



300+20 + 7=327 Jlns. 
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In comptetmg every divisor, we hare three products 
to add together; viz. three times tho square of the root 
already found; three times the product resulting from the 
multiplication of the root already found, by die number 
last put in the root; and the square (^the last^number. 

If the ciphers be removed iromr the right hand of each 
ef these products, the remaining figures in each succeed- 
mg product will stand one place to the right of each 
precedmg product; therefore, the work will be consider- 
ably abridged by adopting the following — 

RULE. First — Point off the given number into periods 
of three figures cacA, as before directed. 

2dly — Find the root of the left hand period^ place it 
in the quotient without regard to local value^ and sub* 
tract its cube from that period; and to the remainder bring 
down the next period for a dividend. 

3dly — Square the root already foundy mtkot^ any re 
gard to its local vatue, and muUiply its square by 3, /at 
a divisor. 

4thly — Find how many times the divisor is contained 
in the dividend, omitting the two right hand figuresy anA 
place the result in the quotient. 

6thy — To complete the divisor, multiply the root pre^ 
viously foundy by the figure last placed in the quotient^ 
without regarding local value, triple the product, and 
write it under the divisory one place to the right; square 
the figure last put in the quotierUy and write its square 
under the preceding producty one place to the right. Add 
these three together, and their sum is the divisor completed. 

Lastly — Multiply the divisor 'thus completedy by the 
figure last placed in the rooty and subtract the product 
from the dividend; and^ to the remainder bring down the' 
next period for a new dividend. 

Thus proceed, till the whoU root is extracted 

Observe, that, when the divisor is not contained in the 
dividend, as sought in the fourth part of the rule, a cipher 
must be put in the root, and the next period brought dom 
Ar a new diVidend. 
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' ObserFe, ako, tluit when the figure obtained for the 
«oot Iqr dividing, as difecled in the fourth part of the rule, 
is found, on completing the divisor, to be too large, a 
smaller figure must be substituted in its place, and the 
idivisor completed anew. 

There are always as many decimals in the root, as 
periods oC decimals in the power. 

We wifl extract the cube root ^f €5890311319, in the 
bridged form; referring, as before, to the particular part 
of the rule, under which «ach step of the operation pro- 
ceeds. 

Fkst, €5890311319(4039 

2dly. - - - 



3dly. 
4thly. 

Lastly. 

Sdly. 

4thly. 

dthly. 



Lastly. 



Sdljr. 
4thly. 

6tUy. 



Lastly. 



Dividend, - - 
4X4X3 £<fi7'r] 
48 was not con- 
tamed m 18. 
New dividend, 
40X40X3, - 
4800 in 1^903, 

3 times. 
Triple product 
of 40X3, - 
Square of 3, - 
Divisor comp'd, 
483609X3, and 
subtracted, - 
New dividend, 
403X403X3,- 
487227 m 4394 
843, 9 times. 
Triple product 
of 403X9, . 
Square of 9 

Divisor comp'd, 

48831591 X 9, 

and subtracted) 



- - 48 


64 
1890 


. . . 


0000 


- 4800 


1890311 


- -360 

- - . 9 




- 483609 




. . . 


1450827 


487237 


489484319 


10881 

' 81 




48831591 




. . - 


439484319 



^n$. 4039 



i 
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We wiD now extr^tct the cube root of 17826S.49S1 
ki the abridged fornix as m the preceding exampfe; 
witbom reference to the parts of tbd rule. 

178263.433152(56.28 Jhi 
125 



75 
90 
36 


53263 


8436 


50616 


9408 
S36 

4 


2647433 


944164 


1888328 


947532 

13488 
64 


759105152 


94S8S144 


759105152 



1. 



3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

II. 

12. 

13. 

14. 

16. 
17, 
18. 
19 
20. 



Extract the cube root of 614125. 
What is the cube root.of 191102976 ? 
What is the cube root of 18399.744 > 
Find the cube root of 253395799552. 
What is the cube root of 1740992427 ? 
Extract the cube root of 35655654571. 
Find the cube root of 27243729729. 
What is the cube root of 912673000000 ? 
What is the cube root of 67518581248 ? 

Find the cube root of 729170113230343. 

Extract the cube root of 643.85344787S. 

Find the cube root of .0000001 4887 7. 

What is the cube root of 123 ? 

Extract the cube root of 517. 

Extract the cube root of 900. 

Extract the cube root of ^ . 
. What is the cube root of | ? 

What is the cube root of t^ ? 
. What is the cube root of t^Vt ^ 
. Eltract tl^ cube root of 26. 
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To find two MEAN PROPORTioiCALs between two given 
numbers, divide the greater by the less y and' extract the 
tuhtroot of the qnMent: then multiply the cube root by 
the least ^f the given numbers^ and the product mil be^ 
tk least of the mean pn^ortionals; and th6 least mean) 
proportional multiplied by the same rooty unll give tf^/ 
grtaitst mean proportional. 

21. What ^ure the two mean proportionals fei^een 6 
tod 750? / . 5r .. 

22. What are the two mean proportionds b^tw^en 56 
and 12096 ? 

^ To find the side of a cube equal in solidity to anjr 
given solid, extract the cube root of the solid contents of 
the given body^ and it mil be the required side, 

23. There is a stone, of cubic form, containmg 21952 
solid feet. What is the length of one of its sides ? 

24. The solid contents of a globe are 15625 cubic 
inches: required the side of a cube of equal soUdity. 

25. Required the side of a cubical pile of wood, equal 
to a pile 28 feet long, 18 ft. broad, and 4 ft. high. 

All soUd bodies are to each other y as the cubes of their 
diameterSy or similar sides. 

26. If a ball 6 inches in diameter weighs 82 pounds, 
what is the diameter of another ball of the same metal, 
•weighing 4 pounds f 

27. If a ball of 4 Inches diameter weighs 9 pounds, 
what is the diameter of a ball weighing 72 pounds ? 

/ 28. What must the side of a cubic pile of wood mea- 
sure, to contain ^ part as much as mK>ther cubic pile, 
which measures 10 leet on a side.^ ^) I ^'J '' -^ ? .Jv. ' 
. 29. If 8 cubic piles of wood, each roeasiirinj( ^SeWt on 
a side, were all put into one cubic pile, ^hat would be 
the dimensions of one of its sides } } ' rA ■ '*^-^ 

30. The sQ^id contents of a globe 2l inches in diame- 
ter are 4849.0596 sohd inches; what isjlhe diameter of 
a globe, whose solid contents are 11494JU672 inches ^^ 

31. What are the mside dimensions of a cubical bin^ ' 
that will hold 85 bushels of ^rain } ^(See note, page 2T 

32. What must be the inside dimet»\oiia oC ai cubUs 
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bin, to bdd 450 bushels of potatoes, 2815.489 cubie 
inches, (heaped measure), making a bushe l? ^i^lT) _ 

33. VVhat must be the inside measure~of a cubical 
i^istern, to hold 10 hogsheads of water ? '^ ^ j * t/ 

34. What must be the inside measure \}l a cubical 
cistern, that will hold 20 hogsheads of water ? 

35. What are thd inside dimensions of a cubical cis* 
tern, that holds 40 hogsheads of water ? ^ \ j "^ • ^ 

^ 36. Suppose a chest, whose length is 4 Jeet 7 jpches, 

'-r— breadth 2 feet 3 inches, and depth 1 foot 9 mehcs r'what 

;*^^is the side of a cube of equal capacity i 
\ * -, 37. Suppose I would make a cubical bin of sufficient 
/capacity to contain 108 bushels; what must be the dimen- 

. ^^ns of the sides? . /^y '^ '3 / 
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ROOTS OF ALL POWERS. 

The roots of many of the higher powers may be ex- 
tracted by repeated extractions of the square root, or 
cube root, or both, as the given power may require* 
Whenever the index of the given power can be resolved 
into factors, these factors denote the roots, which, being 
successively extracted, will give the required root. 

Thus, the index of the fourth. power is 4, the factors 
of which are 2X2; therefore, extract <he square root 
of the fourth power, and then the square root of that 
square root will be the fourth root. The sixth root is 
the cube root of the square root, or the s(}uare root of 
the cube root; because 3 X 2=6. The eighth roct is 
tJie square root of the square root of the square root; be- 
cause 2X2X2 = 8. The ninth root is the cube root 
of the cube root; because 3 X 3= 9. The tenth root 
is the fifth root of the square root; because 2 X 5 = 10. 
The twelfth root is the cube root of the square root of 
llw square root; because 2 X 2 X 3 =: 12. The twenty - 
v^v^ulU root is the cube root of the cube root of the cube 
l%H^C liwmise 3X3X3=27 
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The following is a general rule for extracting the 
roots of all powers. 

RULE. First — Prepare the given number for extraction^ 
bifpoinHng off from the unites place^ as the required root 
directs; that isyfor the fourth root^ into periods of four 
f^w-^lfoT the fifth root into periods of five figures^ '^c. 

2dly. — Find the first figure of the root by trials and 
subtract its power from the left hand period. 

3dljr. — To the remainder bring down the first figure in 
the next period for a dividend. 

4tloly. — Involve the root to the next inferior power to 
that which is given, and multiply it by the number denote 
ing the given power y for a divisor. 

btbly. — Find how many times the divisor is contained 
in the dividend^ and the quotient will be another figure 
of the root. 

6thl7.' — Involve the whole root to the given power j and 
subtract it from the two left hand periods of the given 
number. 

Lastly. — Bring down the first figure of the next period 
to the remainder J for a new dividend ^ to which find a new 
divurOTj as before. Thus proceed^ till the whole root is 
extracted. 

Observe, that when a figure obtained for the root by- 
dividing, is found by involving, to be too great, a less 
figure must be taken, and the involution performed again. 

We will extract the fifth root of 36936242722357. 

v V ^ 36936242722357(617 •fln* 

65= 3125' ' 

6* X5=3126firstcUvisor. '6686 first dividend. 

61«= 346025251 . 
514x5=33826006, ) 

second divisor. ) 243371762 2d. dividehd. 

617* = 36936242722357 



1. What is the fifth root of 5584059449 ? 

2. Find the fifth root of 2196527536224. 

3. Extract the fifth root of 16850581551 ? 

4- Find the seventh root of 2423162679857794647' 
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EQUIDIFFERENT SERIES, 

A series of numbers composed of any nunaber of terms, 
which uniformly mcrease or decrease by the same num- 
ber, is called stfi kquidifferent series* Tliis series 
lias, very commonly, but witlxjut any propriety, beeo 
called Jlrithmttical Frogression. 

When the numbers increase, they form an ascending 
series; but when they decrease, a descending series. 
Thus, the natural numbers, 1, 2, 3, 4, 5, 6, 7, 8^ 9, form 
an ascending series, because they continually increase by 
1; but d^ 3, 7, 6y &c* form a descending series, because 
thev continually decrease oj I. 

Tlie numbers, which form the series, are called the 
terms of the series. The first and last terms in the series 
are called the extrEtnes; and the other terms, the mean9> 

The number, by which the terms of the series are 
continually increased or diminished, is called the common 
difference. Therefore, when the first term and common 
difference are given, the series may be continued to any 
length- For instance, let 1 be the first term in an equi- 
diJlerent series, and 3 the common difference, and we 
shall have the following increasing series; 1, 4, 7, 10, 
13, &c., in which each succeeding term is found by 
adding the common difference to the preceding term. 

THEOREM I. fVhenfour numbers form an equidiffer- 
ent scnci, the sum of the two extremei is equal to the sum 
of the two means. Thus, 1, 3, 6, 7, is an equidifferent 
series, and 1+7=34-^- -^Iso in the series 11, 8, &, 
2, 11+2 = 8 + 5. 

THEOREM II, In any efjuidifferent series^ the sum of 
ike two extremes is equal to the sum of any two means ^ 
that are equally distant from the extremes; and equal to 
double the middle term^ when there is an uneven number 
of terms. Take, for example, the equidifferent series, 
2,4,6,8, 10, 12, 14; 2+14 = 4+12; aod 2 f- 14 = 
6^f/0; also 2+ 14=-3 + 8. 
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Since, from the nature of an equldifierent series, the 
second term is just as much greater or less than the first, 
as the last but one is less or greater than the last, it is 
evident, that when these two means are added together, 
the excess of the one will make good the deJScienc^ of 
the other, and their sum will be the same with that of 
die two extremes. In the same manner it appears, that 
the sum of any other t^o means equally distant from the 
extremes, must be equal to the sum of the extremes. 

THEOREM III. The difference between the extreme 
terms of an eqvidifferent aeries is equal to the common 
difference multiplied by the number of terms less 1. 
^ Thus, of the*^ix terms, 2, 5, 8, 11, 14, 17, the common 
difference is 3, and the number of terms less 1, is 5; then 
the difference of the extremes is 17 — 2, and the common 
difference multiplied by the number of terms less 1, is 
3X5; and 17— 2=3X6. 

The difference between the first and last terms, is the 
increase or diminution of the first by all the additions or 
subtractions, till it becomes equal to the last term: and, 
as the number of these equal additions or subtractions is 
one less than the number of terms, it is evident that this 
common difference being multiplied by the number of 
terms less 1, must give the difference of the extremes. 

THEOREM IV. The sum of all the terms of any equi- 
different series is equal to the sum of the two extremes 
multiplied by the number of terms and divided by 2; or^ 
which amounts to thesame^ the sum of all the terms is equal 
to the sum of the extremes multiplied by half the thenum^ 
her of terms. For example, the sum of the following 
series, 2, 4, 6, 8, 10, 12, 14, 16, is 2+16X4 = 72. 
This is made evident by writing under the given series 
the same series inverted, and adding the corresponding 
terms together as follows. 

The given series, 2, 4, 6, 8,10,12,14,16 

Same series inverted, 16,14,12,10, 8, 6, 4, 2. 

Sums of the series, 18,18,18,18,18,18,18,18 

This series of equal terms, (18), is evidently equal ti 
twice the sum of the given series; but the sum of the5» 
16* 
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tqual terms is 18X8= 144; and since this sum is twice 
as sreat as that of the giyen series, the sum of the giren 
•enes must be 72. 

Any three of the five following things being given, il^ 
other two may be readily found. 
The first term. 
The last term. 
The number of terms. 
The common difference. 
The sum of all the terms. 

PROBLEM. I. The extremes and number of terms be- 
ing gi^en, to find the sum of all the terms. 

RULE. Multiply the s^m of the extremes by the num* 
ber of the termsy and half the product wilt #e the sum 
sf aU the terms. See Theorem 4th. 

1. The first term in an equidifferent series, is 3, the last 
term 19, and the number of terms is 9. What is tiie 
sum of the whole series ? 

2. How many strokes does a conmion clock strike in 
12 hours ? 

3. A hundred cents were placed in a right line, a yard 
apart, and the first a yard from a basket. What distance 
did the boy travel, who, starting fi*om the basket, picked 
them up singly, and returned with them one by one to 
the basket ? 

4* If a number of doUars were laid in a straight line 
for the space of a mile, a yard distant from each other, 
and the first a yard from a chest, what distance would 
the man travel, who, starting from the chest, should pick 
them up singly, returning with them one by one to the 
chest ? 

PROBLEM II. The extremes antt number of terms 
given, to find the common difference. 

RULE. Subtract the less extreme from the greater, and 
divide the remainder by the number of terms less 1, and 
the quotient will be the common difference. 

It has been shown under Theorem 3d. that Ae diflfer* 
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ence of the extremes is found by multipljring the common 
difference by the number of die terms less 1; conse- 
quently, the conunon difference is found by dividing the 
difference of the extremes by the number of the terms 
less 1. 

5. A man had 10 sons, whose i^es differed alike; the 
youngest was 2 years old, and the eldest 39. What 
was me difference of their ages ? 

6. The extremes in an equidifferent series are S and 
87, and the number of terms 43. Required thecommon 
difference. 

7. A nian is to travel from Boston to a certun place 
in 9 days, and to go but 5 miles the first day, and to 
increase his journey eveiy day alike, so that the last day's 
journey may be 37 miles. Required the daily increase, 
and also the number of miles travelled. 

PROBLEM III. The extremes and commen difference 
pven, to find the number of terms. . 

RULE. Divide the difference of the extremes by the 
common difference^ and add 1 to the qw)tient; the sum 
will be the number of terms. 

The difference of the extremes divided by the number 
of the terms less 1, gives the common difference; con* 
sequently, the same divided by the common difference 
must give the number of terms less 1 : hence, this quotient 
augmented by 1, must give the number of terms. 

8. The extremes in an equidifferent series are 3 and 
39, and the common difference is 2: what is the number 
of terms ? 

9. A man gomg a journey, travelled 7 miles' the first 
day, and increased his journey every day by 4 miles, and 
the last day's joumev was 51 miles. How many days did 
he travel, and how far ? 

, 10. A man commenced a journey with great animation, 
and travelled 55 miles the fiirst day; but on the second 
day he began to be weary, and travelled only 51 milest 
and thus continued to lose 4 miles a day, till his last 
day's journey was only 15 miles. How many days did 
be travel? 
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nOBLEM IT. To find an equidiiferent mean between 
tivo given temis. 

KULE. Md the two given tenns together^ and half 
ttmr tmn viU be the eqiadifferent mean required. 

11. Find an equidlfierent mean between 3 and 15. 

13. What is the equidifferent mean between 7 and 53? 

13. Find an equidifferent mean between 5 and 18. 

PROBLEM V. To find two equidifferent means between 
die given extremes. 

RULE. Divide the difference of the extremes by 3, and 
ike quotient will be the common difference, which, being 
emUtnually added to the less extreme, or subtracted, from 
fie greater, gives the two required means. 

14. Find two equidifferent means between 4 and 13* 

15. Find two equidifferent means between 5 and 22. 

16. Find two equidifferent means between 4 and 53. 



PROBLEM VI. To find any numbers of equidifferent 
means between the given extremes. 

RULE. Divide the difference of the extremes by the re- 
quired number of means plus I, and the quotient will be 
the common difference, which being continually added to 
the less extreme, or subtracted from the greater, will give 
the mean terms required. 
V17. Find five equidifferent means between 4 and 28. 

18. Find six equidifferent means between 6 and 55. 

19. Find 3 equidifferent means between 34 and 142. 

20. Find one equidifferent mean between 56 aAd 100 



XXXIII. 

CONTINUAL PROPORTIONALS. 

The numbers of a series in which the successive terms 
Acrease by a common muhiplier, or decrease by a com 
Aon divisor, are continual proportionals. 

This series of numbers has been commonly called a 
£^ometrical Prognmon\ but, petc^ivin^ no appropriate 



XkXHt, CONTINUAL PROPORTIONALS. 18ft 

meaning in this term, we choose to call the series, what 
it is in truth, a nrief of ConHnuai Proportionals. 

The common muhiplier, or common diyisor, hj which 
the successive terms are increased or demioished, is 
called the ratio of the series, or the common ratio. 

12 3 4 5 6 

Thus, 3, 6, 12, 24, 48, 96 is a series of continual pro* 
portionals, in which each successive term is produced by 
multiplying the preceding term by 2, whic& is the com- 
mon ratio. The numbers 1, 2, 3, 4, &c. standing 
above the series, mark the place, which each term holds 
in the series. 

Also, 729, 243, 81, 27, 9,' 3, 1, is a series of continual 
proportionaIs,^in which each successive term is found by 
dividmg the preceding term by 3, the common ratio. 

In an increasing series, the ratio is the quotient, which 
results from the cuvisjon of the consequent by the ante 
cedent; but in a decreasing series, the ratio is the quo 
tient resulting from the division of the antecedent by the 
consequent. 

In every series of continual proportionals, any four 
successive terms constitute a proportion. Thus, in the first 
of the above series, 3 : 6=12 : 24, and 6 : 12=24 : 
48, ako, 12 : 24=48 : 96. In the second series, 
729 : 243=81 ; 27, 243 : 81=27 : 9, 81 : 27=9 : 
3, 27 : 9=3 : 1. Therefore, when there are only four 
terms, the product of the extremes is equal to the pro- 
duct of the means. 

Furthermore, in any series of continual proportionals,, 
the product of the extremes is equal to the product of 
any two terms equally distant from them; and equal to 
the second power of die middle term, when there is an 
uneven nunmer of terms. For instance, take the con- 
tinual proportionals 2, 4, 8, 16, 32, 64, 128; then 2 X 
128=4X64; also 2X128=8X32; and 2X128 = 
16X16. . 

When the first term and tbe ratio are given, a series 
of continual proportionals may be extended to any num- 
ber of terms by continually multiplying by the ratio m 
an increasing series, or dividing in a decreasing series. 
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For example, the first term being 3, and the ratio 3, if we 
make it an increasing series by continually multiplying by 
die ratio, we obtam the following series, 2, 6, 18, 54, 
162, 486, which may be extended to any number of 
terms; but, if we make it a decreasing series b^ contmu>^ 
ally dividing by the ratio, we obtain the followmg series, 
^ f ) f ' "ijy ri' 377) which may also be extended to any 
mimber ot terms. 

In the series 2, 6, 18, 54, 162, 486, we obtain die 
second term by multiplying the first term by the ratio; 
the third term by multiplying the second term by the 
ratio; the fourth term by multiplying the third term by 
the ratio; the fifth term by multipl)ring the fourth term by 
the ratio; the sixth term by multiplying the fifth term by 
the ratio. Therefore, since to obtain the sixth term, we 
have to multiply five times by the ratio, it is evident 
that we should also obtain the sixth term by multiplying 
the first teri^ by the fifth power of the ratio. The fifth 
power of 3 is 243, which being multiplied into the first 
term, the result is 486, the same as in the series. 

Hence we see, that any term in any increasing series 
of continual proportionals may be found bjr multiplying 
the first term by that power of the ratio, which is denoted 
by the number of terms preceding the required one. 
For instance, the ninth term in an increasmg series is 
found by multiplying the first term by the eighth power 
of the ratio; thus let 2 be the first term, and 3 the com- 
mon ratio; then 2X3® gives the ninth term, which is 
13122. 

If the series be a decreasing one, any term in it may 
be found by dividing the first term by that power of the 
ratio, which is denoted by the number of terms preceding 
the required one. For instance, the seventh term in a 
decreasing series is found by dividing the first term by 
the sixth power of the ratio; thus, let 24576 be the first 
term in a decreasing series, and 4 the common ratio*; 
then 24576-7-4^ gives the seventh term, which b 6. 

We will now state several problems, which occur m 
continual proportionals, and give the rules for performing 
t}jem. 
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PROBLEM I. The first term and the ratio being given^ 
- to find any other proposed term. 

RULE. RaUe the ratio to a power ^ whose index is equal 
to the number of terms preceding the required term: then^ 
if it be an increasing serieSj multiply the first term by 
Ais power of the ratio; but^ifit be a decreasing series, 
divide the first term by it: the result will be the required 
term, 
y 1. Required ihe eighth term in an mcreasing series, ^^ 
/ whose first term is 6, and ratio 2. /* 

2. Required the ninth term in a decreasmg series, the; 
first term of which is 131073, and the ratio 4. 

3. What b the seventh term in an increasing senes. 
the first term being 3, and the ratio 1.5 .^ 

4. What is the sixth term in an increasing series, whose 
first term is y^loT^ *^^ ^^^° '^ - 

5. What is die tenth term in a decreasmg series, the 
first term being 387420489, and the ratio 9/ 

One of the principal questions, which occurs in a series 
of continual proportionals, is to find the sum of the 
series. We shall, therefore, illustrate the method. 

Let there be given the following series, consisting of 
seven terms, whose common ratio is 3; viz. 2, 6, 18, 54, 
162, 486, 1458. Let each term in this series be multiplied 
by the ratio 3; and let each product be removed one 
place to the right of the terms in the given series. 
The given series, 2, 6, 18, 54, 162, 486, 1458 
multiplied ^7 ratio. 6, 18, 54, 162, 486, 1458,>4374. 

Now the last term in the second series is produced by 
multiplying the last term in the given series by the ratio; 
and it is evident that if the given series be subtracted 
firom the second senes, the remainder will be the last 
term in the second series diminished only by the first 
term in the given series, and this remainder will be twice 
the sum of the given series; consequently, if we divide 
*t by 2, the quotient will be the sum of the given series; 
but 2 is the ratio less 1 . Hence 

PROBLEM 11.^ The extremes^ and the ratio being given, 
to find the suip of the series. 
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the prodvLct subtract the Use extreme^ and diwide Ae rf 
mamder by the roHo kse 1, and the fuotieni tei^ bt the 
fim of the eeries. 

6. The first term in a series of continual proporddnab 
is 1, the last tennis 65611, and the fttdo is 3. What k 
the sum of the series ? 

65611X3 = 196833 
1^ 

ratio 3—1—2) 196832 

98416 ^ns. 

7. The extremes of a series of continual proportionals 
are 3 and 12288, and the ratio b 4. What is the sum 
of the series ? 

8. The first terra in a series of continual proportionals 
in 12500, the last term is 4, and tlie ratio 5. What is 
the sum of the series ? 

9. The first term in a series of contmual proportionals 
is 7, the last term 1792, and the ratio is 2. What is the 
9um of the series ? 

10. Thie extremes m a series of continual proportionals 
are 5 and 37.96875, and the ratio is 1.5. What is- the 
sum of the series ? 

1 1 . The first term in a series of continual proportionals 
is 100, the last term .01, and the ratio 2«5. Required 
the sum of the series. 

PROBLEM III. The first term, the ratio, and the niim- 
ber of terms given, to find the sum of the series. 
^ RULE. Find the last term by problem 1, and the sum 
of the series by problem 2. 
^ ' 12. The first term in an increasing series of continual 
/•4 > oroportionals is 6, the ratio 4, and the number of terms 8. 
/T What is the sum of the series ? 

4. 13. The first term in an increasing series of continual 
, 14 proportionals is |, the ratio 4, and the number of terms 

.*_13. Required the sum of the series, 
r 14. The first term in a decreasing series of continual 
;jroportionals is 1 , the ratio 3, and the number of tenns 
12. What is the sum of ihe aems ? 
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I 15. A man offen to aell his horse hj the .nails in his 
%' shoes, which are 32 m number. He demands one mill 
t for the first nail^ 2 for the second, 4 for the third, and so 

(m, demanding^ibr each nail twice the price of the pre* 
I ceding. It is required to find what would be the price 
i. of the horse. 

16. An ignorant fop wanted to purchase an elesant 
: house, and a facetious man told him he had one, which 
- he would sell him on these moderate terms; viz. that he 

should give him one cent for the first door, 2 for the 
I second, 4 for the third, and so on, doubling the price for 
I eveiy door, there being 36. It is a bargain, cried the 
{ simpleton, and here is a half-eagle to bind it. What was 
j the price of the house ? 

[ X 

' PROBI^EM iv. The extremes and the number of terms 

I being given, to find the ratio. 

L' RULE. Divide the greater extreme by the less^ atkd the 

I miotietU will be that power of the ratio j which is denoted 
by the number of terms less 1; consequently ^ the eorres* 
ponding root of this quotient will be the ratio. 

This problem is the reverse of problem 1, and the 
reasoning which precedes that problem, sufQcientlj eluci- 
dates the rule in this. 

The first term in a series of proportionals is 192, the 
last term 3, and the number of terms 7. What is the ratio .^ 
192-5-3=64; the number of terms less 1, is 6; there- 
fore the sixth root of 64, which is 2, is the ratio. 

17. In a series of continual proportionals, the first 
term is 7, the last 45927, and the number of terms 9. 
What is the ratio ? 

18. The first term in a series of continual proportion- 
als is 26244, the last term 4, and the number of terms 5. 
Uequured the ratio. 

19. The first term in a series of continual proportionals 
IS 4, the last term 102942J, and the number oi terras 8. 
What is the ratio ? 

20. The first term in a series of continual proportion- 
als is 78125, the last term y^j, and the number of terms 
11. Required tlie ratio. 

17 
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▼. To fin(* any mnnber of mean proportkm- 
di between two giren numbers. 

KULE. The tmo given nmmhert art At txirtmet of B 
mrue eansuting of two more terms than tkert art meoni 
reared; hence the ratio will be fomnd Ay -jtrtAlem 4. 
Then the product of the ratio and the less extreme will 
At one of the means; the product of this mean and the 
ratio will be another mean; and so on, till all the reqmrtd 
wuans are found. 

^Vhen oqIj one mean is required, it b the square root 
of the product of the extremes. 

21. Fmd 3 mean proportionals between 5 and 1280. 
Here die series b to consist of fire trams, and the 

extremes are 5 and 12S0; hence the ratio b found by the 
fourth problem to be 4; and bj the repeated multiplica- 
tion of the least term bj the ratio, the means are found 
ID be 20. 80. and 3^20. 

22. Find four mean proportionab between ^ and 2401. 

23. Find fire mean proportionab between the num- 
bers, 279936 and 6. 

24. Find a mean proportional between 1 and 2S09. 

COMPOITO) INTEREST BY SERIES. 

It bas been shown m Art. xy, page 107, that com"* 
pound interest is that which arises from adding the interest 
to the principal at the end of each year, and taking the 
amount for a new principal. Now, the several amounts 
for the several years form a series of continual propor- 
tionab; and^ to find the amount for any number of years, 
we may adopt the following — 

RlT£. Find the laH term of an increasing series of 
continual proportionals ^ whose first term is the principal^ 
whose ratio is the amount of 1 dollar for 1 year, and whose 
iitifiiAer of terms is the number of year's plus 1. The 
last term is the required amount. See Problem 1st. 

In the examples under this rule, no nioro than six deci- 
mal places need be included. 

25. What b the amount of $100, at 6 per cent, 
compound Interest, for 4 years ? 
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y- 26. What b the amount of $75, at 5 per cent. QOjp^ -'' 
pound interest, for 9 years ? 1,^JL 

27. What is the amount of $294, at 4 per cent, cbirai-^' ' - 
pound interest, for 7 years ? . n u i ^ 

28. Find the amount of $18.25, at 7 per cenr-/r;(, 
compound mterest, for 12 years. ^ 

29.. Find the amount of $751.30, at 5 per cent. ~ 
compound interest, for 8 years. ? ' 

30. Find the amount of $4798, at 6 p^er c^nt. com- 
pound interest, for 12 years. 

31. What is thte amount of $5.14, at 7 per cent, 
compound interest, for 16 years ? What is the interest ? 

32. What b the compound interest of $1000 for 20 
years, at 6 per cent. } What is the amount ? 

COMPOUND DISCOUNT. 

Discount corresponding to simple interest has already 
been treated, in Abt. zyi; but discount corresponding tc 
compound interest, is now to' be computed. 

On the supposition that money can be let out at com- 
pound interest, the present toorth of a debt, payable at a 
future period without interest, is that principal, which, at 
compound mterett^ would give an amount equal to the debt, 
at the period when the debt is payable. 

RULE. Fiafid the last term of a decreasing series of con- . 
tinual proportionalsy whose first term is the debt^ whose 
ratio is the amount of 1 dollar for 1 year^ and whose num» 
her of terms is the number of years plus 1. The last term 
is the present worth. See Froblem 1st. ^.i^- 

' 33. What principal, at 10 per cent, compound interesti 
will amount, m 4 years, to $8.7846 ? 

34.^ What is the present worth of $68.40, payable 11 . 
years hence; allowing discount according to 6 per cent. "^ 
compound interest ? z ^ 

36. What is the pi'esent worth of $350, payable in 6 
years ; allowing discount at the rate of 6 per cent, com* 
pound interest? 

06. What is the present worth of $3526, due in three 
years * discount being allowed as in the last example * ' 
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3f . How^ much mtist be adTnoced to discharge a debt 
^ of $700, due in 8 years; discounting at the rate of 5 per 
ent, compound interest ? 

28, What is the present worth of 81000, due in dO 
I years ; discounting at the rate of 6 per cent, compound ia* 
I Iciest ? How much is the discount I 
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ANNiriTIES. 

An ANNUITY is a fixed sum of money payable periodi* 
cally, foV a certain length tf time, or during the Life of 
some person, or for ever. 

Although the term annuity^ in its proper sense, applies 
only to annual payments, yet payments which are made 
L semiannually » quarterly, monthly, &c., are also called annu- 
l-ities* 

Pensions, salaries, mid rents, come tmder the head of 
finuities* Annuities may, howeverj be purchased by the 
present payment of a sura of money. The party selling 
Lannuities, is usually an incorporated trust compa^yj insti- 
|.tiued and regulated upon prmciples similar to those of an 
linsurance company. The company has an office, called 
|«n annuity office^ where all its busmess is transacted. 
The present worth of an annuity which is to continue 
for ever, is that sum of money, which would yield an in- 
terest equal to the annuity. But the present worth of an 
Laimuity which is to terminate, is a sum, which, being put 
l^n compound interest, would, at the termination of tiie 
Ifnnuity, amount to just as much as the payments of the 
Tunnuity would amount to, provided they should severally 
"be put on compound interest, as they became due. 

The sura to be paid for llie purchase of a life annuity^ — 
which is the same as its present worth — depends not only 
upon the rate of interest, but, also upon the probable con- 
tinuance of the life or lives on which the annuity is grant- 
ed. In order to bring data of this kind into numbers, tlie 
bills of mortality in different places have been examined 
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and from tfaem, tables have been constructed, whieli show 
how numy persons, upon an average, out of a certain 
number bom, are left alive at the end of each year; and 
from these tables others have been constructed, showing 
the expected continuance of human life, at every age, 
accordmg to probabilities. We shall not, however, treat ^ 
the subject ot life annuities in' this work, and would refer 
readers, who wish to become thoroughly acquainted with 
its theory, to the writings of Simpson, De Moivre, Bai- 
ley, Price, and Milne. 

PROBLEM I. To find the amount of an annuity, which 
has been forbom for a given time. 

Before presenting the rule, let us inquire what would 
be the amount of an annuity of $100, forbom 4 years, 
allowing 5 per cent, compound interest ? The last year's 

Cyment will, obviously, be $100 without interest; the 
(t but one will be the amount of $ 100 for 1 year; the 
last but two will be the amount of $100 for 2 years; and 
so on: and the sum of the amounts will be the answer. 
Now the last payifient with, the amounts for the several 
years, form a series of continwil proportionals. We, 
therefore, adopt the following — 

RULE. Find the sum of an increasing series of con- 
Hnnal proportionals^ whose first term is the annuity j whose 
ratio is the amount of 1 dollar for 1 year^ and whose 
number of terms is the number of years. This sum is 
the amount. See Art. xxxiii. Problems 1st and 2nd. 

1. What is the amount of an annuity of $200, 'which 
has been forbom 14 years; allowing 6 per cent, interest ? 

2. What is the amount of an annuity of $ 50, which has 
been forbom 20 years; interest being 5 per cent.? 

3. What is the amount of an annual rent of $150, for- 
bom 7 years; allowing interest at 5 per cent.? 

4. If an annual rent of $1054 be in arrears 4 years, 
what is the amount, allowing 10 per cent, interest ? 

6. Suppose a person, who has a salary of $ 600 a year , 

Cjrable quarterly, to allow it to re^iain unpaid for 3 years 
w much would be due him; allowing quarterly com- 
pound interest at 6 per cent, per annum ? 
17* 
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6; What is due on a pension of $ 160 a year, pajaUe 
half-jrearly, but forborn 2 years; allowing half-yearly cKmt* < 
pound interest, at 4^ per cent, per annum ? ^ « 

7. What is due on a pension of $ 300 a year, payable 
quarterly, but forborn 2^ years; allowing quarterty* com^ 
pound interest, at 5 per cent, per annum. 

PROBLEM II. To find the present WOTtfa of an annuity 
which is to termmate in a given number^^rf' years. 

Before giving the rule, let us inquire, what is the pres- 
ent worth of an annuity of $ 100, to continue 4 years, 
allowing 5 per cent, interest? The present worth is, 
obviously, a sum, which, at compound interest, would 

(reduce an amount equal to the amount of the annuity. 
fow we can find the amount of any sum at compound 
interest, by multiplying the sum by the amount of 1 dollar 
for a year, as many times as there are years. Hence, to 
find a sum which will produce a given amount in a given 
time, we must reverse the process, and divide by the 
ftnount of 1 dollar for the time. Applying this principle 
to the example in question, we find by the m-eceding rule, 
that the amount of the annuity is $431. Then, dividing 
this amount by the amount of 1 dollar for 4 years, we find 
the present worth to be $354,693-}- 

RULE. Mnd the amount of the annuity as if it were in 
arrears for the whole time^ and divide this amount by the 
amount of 1 dollar at compound interest for the same 
time; the quotient will be the present worth. 

8. What is the present worth of an annuity of $500| 
to continue 10 vears; interest being 6 per cent.? 

9. What is the present worth of an annuity of $80, to 
continue 22 years; interest being 5 per cent.? 

The operations in this rul^ being tedious, we introduce, 
upon the next page, a table, showing the present worth 
of $ 1 annuity, at 4, 5, 6, and 7 per cent., for every 
nuinljer of years, from 1 to 30. To find the present 
wordi of an annuity by the use of this table, multiply thM 
prennt worth of 1 dollar for the number ofyears^ by the 
annuity. 
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r-n. 


4 percent. 


5 per cent. 


6 per cent. 


7 per cent. 


1 


.9616 


.9523 


.9433 


.9345 


3 


1.0660 


1.8694 


1.8333 


1.8080 


3 


3.7750 


2.7232 


2.6730 


2.6243 


4 


3.6298 


3.5459 


3.4651 


3.3873 


5 


4.4518 


4.3294 


4.2123 


4.1001 


6 


6.2421 


5.0756 


4.9173 


4.7665 


7 


6.0020 


5.7863 


5.5823 


5.3892 


8 


6.7327 


6.4632 


6.2097 


6.9712 


9 


7.4353 


7 1078 


6.8016 


6.5152 


10 


8.1109 


7.7217 


7.3600 


7.0235 


11 


8.7605 


8.3064 


7.8868 


7.4986 


12 


9.3850 


8.3632 


8.3838 


7.9426 


13 


9.9856 


9.3935 


8.8626 


8.3576 


14 


10.5631 


9.8986 


9.2949 


8.7454 


IS 


11.1184 


10.3796 


9.7122 


9.1079 


16 


11.6523 


10.8377 


10.1058 


9.4466 


17 


12.1656 


11.2740 


10.4772 


9.7632 


18 


12.6593 


11.6895 


10.8276 


10.059 


19 


13.1339 


12.5883 


11.1581 


10.335 


20 


13.5903 


12.4622 


11.4699 


10.594 


21 


14.0291 


12.8211 


11.7640 


10.835 


32 


14.4511 


13.1630 


12.0415 


11.061 


23 


14.8568 


13.4885 


12.3033 


11.272 


24 


15.2469 


13.7986 


12.5503 


11.469 


25 


15.6220 


14.0939 


12.7833 


11.653 


26 


16.9827 


14.3751 


13.0031 


11.825 


27 


16.3295 


14.6430 


13.2105 


11.986 


28 


16.6630 


14.8981 


13.4061 


. 12.187 


-29 


16.9837 


15.1410 


13.5907 


12.277 


30 


17.2920 


15.3724 


13.7648 


12.409 



10. What is the present worth of an annuity of $21.54, 
for 7 years; interest being 6 per cent.? 

1 1 . What is the present worth of an annuity of $ d36, 
for 20 years, at 5 per cent. ? 

12. What is the present worth of an annuity of $2689 
for 17 years, at 4 per cent. ^ 
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13. Find the present worth of n annuitj of $796.60| 
to continue 28 years; interest being 7 per cent.? 

14. A young man purchases a farm for ^924; and 
i^grees to pay for it in the course of 7 years, pqnbg ^ 
part of the price at the end of each year. Allowmg inter- 
est to be 6 per cent., how much cash in advance will 
pay the debt ? 

15. Allowing mterest to be 5 per cent., wluch wiD be 
in my favor, to pay $ 15 a year for 10 years, or, to pay 
f 160 in advance ? — ^by how much ? 

When an annui^ does not commence until a given 
time has elapsed, or some particular event has taken place, 
It is called a reversion. 

PROBLEM lu. To find the present worth of an annuity 
in reversion. 

RULE. Find, (by Problem 2nd.) , the presevU valtu of 
the annuity from the present time till the end of the period 
of its continuance: find, also, its value for the time 6e- 
fore it is to commence: the difference of these two results 
will be the present worth. 

16. What is the present worth of an annuity of $200, 
to be continued 7 years, but not to commence till 2 years 
hence; interest being 6 per cent.? 

17. Find the present worth of a reversion of $ 152 a 
jrear, to commence in 6 years, and to continue 18 years, 
mterest being 4 per cent. 

18. What is the present worth of a reversion of $75 
a year, to commence in 5 years, and to continue 24 
years; interest being 6 per cent.-? 

19. What must be paid for the purchase of a reversion 
oC $450 a year, to commence in 5 years, and to continue 
13 years; interest being 5 per cent..^ 

20. Find the present worth of a reversion of $942.30 
a year, to commence in 2 years, and to continue 11^ 
years; interest being 7 per cent. 

21. A father leaves to his son, a rent of $310 per 
annum, for 8 years, and, the reversion of the same rent 
to his daughter for 14 years thereafter. What is the 
present worth of the legacy of e«ich, at 6_per c^t.? 
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99. What is the present wotth df a teversion 6f 8100 a 
yeai) to commence in 4 yean, and to continue for ever » 
interest being 6 per cent ? 

This annuity continuing forever, will, when it com- 
mencesy be .woorth that sum of money which would yield 
$100 a year, at 6 per cent, interest. Therefore, after 
finding the principal, whose interest is $100 per annumi 
deduct from it a compound discount for 4 years ' the re- 
mainder will be the present w^orth. 

23. What is the present worth of a reversion of $824 
a year to commence in 7 years, and to continue for ever ; 
interest being 6 per cent. ? 

24. What is the present worth of a reversion of $530 
a year, to commence in 22 years, and to continue for ever ; 
interest 7 per cent. ? 

25. How much must be ptiid, at present, for a share in 
a Aind, whi^h, afleir the kpse of 20 years', trill yield an in- 
come of $400 -a year ; interest 6 per cent. ? 

26. How much must be paid, at present, for^the title to 
an annuity of $1000, to commence in 40 years; interest 
being 5 per eetot ? 
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-^ ALLIGATION. 

Alligation relates to finding the mean value of a mix- 
ture composed of several ingredients pf different values, 
and is considered under two heads, viz. Alligation Medid, 
and Alligation Alternate. 

ALLIGATION MEDIAL. 

We rank under the head of Alligation medial, those 
questions, in which the several ingredients and their re- 
spective vrdues are given, and me mean value of the 
compound is requu*ed. 

For example, a wine merchant bought several kinds of 
wme, as follows; 160 gallons at 40 cents per gallon; 75 
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gallons at 60 cents per gallon; 225 galloas at 48 cents 
per gallon; 40 gallons at 85 cents jier gallon; and raixed 
them togetlier. It is required to find the cost of a gallon 
of the mixture. 

Now, if we find the wliole cost of the several kinds 

of winej and divide it bj the whole number of gallons, it 

is evident, that the quotient will be the cost of a single 

gallon of liie mixture* _ 

160 gallons, at 40 cents per gal., cost j& 64.00 

75 gallons, at 60 cents per gal,, cost \ 45.00 

225 gallons, at 48 cents per gal., cost \ 108.00 

40 g allons, at 85 cents per gal., cost $ 35.00 

500 the whole number of gallons, cost $252.00 
$252.00'-=- 500 =,504, or50cents and 4 mUls, 
Therefore, to find the mean value of a con*pound> com 
posed of several iagredients, of different values, we give 
the following 

RULE. Find, the vahie of each ingredient ^ add these 
values together^ and divide their sum by the sum of the t»- 
gredienU* , The quotient is the mean value, f ^ ' >, 



* 



. Ilkrme 
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h ATfkrin^r mixed tifgMer 6 bushels of rye worth 70 
cents a bushel^ and 10 bushels of corn worth 60 cents a 
bushel, and 5 busbels of wheat worth $1.10 a busheL 
What is a bushel of the mixture worth ? 

2. A grocef mixed together 3Slb. of tea at 60 cents a 
pound, l^Jlb. at 80 cents, 12 Jib. at 60 cents, 8Jlb. at 
96 cents, 77 Jib. at 32 cents, and sold the mixture at a 
profit of 20 per cent. At what price per pound did he sell 
iti 

3. A grold smith melts together 11 ounces of gold 23 
carats Bne^ 8 ounces 21^- carats fine, 6 ounces of pure 
gold, and 2 ounces of alloy. How many carats fine is the 
mixture ? 

We remark, that a carat is a 24th part Thus, 23 carats 
fine, means }f of pure metal. Pure gold is jf . Alloy is 
considered of no value, 

4. On a certain day, the mercury in the thermoraet^f 
was observed to stand 2 hours at 60 degreesi 3 hours 1 1 
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62®, 4 hours at 64**, 8 hours at 67**, 1 hour at 72**, and 
1 hour at 76**. What was the mean temperature for that 
day? - 

5. A dealer bought 24^ gallons of syrup at 34 cents a 
gallon, and 24^ gallons at 38 cents a gallon, and mixed 
both <|uantities and 14 gallons of water together, and sold 
the mixture at a profit of 60 per cent. At what price per 
gallon did he sell it } 

6. A goldsmith melts together 3 ounces of gold 18 
carats fine, 2 ounces 21 carats fine, and 1 ounce of pure 
gold. What is the fineness of the compound ? 



ALLIGATION ALTERNATE. 

Under the head of Alligation Alternate are included 
those questions, in which the respective rates of the dif- 
ferent ingredients are given, to compose a mixture of a 
fixed rate. It is the reverse of Alligation Medial, and 
may be proved by it. 

If we would find, what quantities of two ingredients, 
different in value, would be required to make a com- 
pound of a fixed value, it is evident, that, when the value 
of the required compound exceeds that of one ingrediejit 
just as much as it falls short of the value of the other, 
we must take equal quantities of the ingredients to make 
the compound; because there is just as much lost on the 
one, as is gained on the other. 

If the v2ue of the compound exceeds that of one in- 
gredient twice as much as it falls short of the value of the 
other, we must take of the ingredients in the ratio of ^ to 
^, or. 1 to 2. For instance, if we would mix wines, at 
4 dollars and 1 dollar a gallon, in such proportion that 
the mixture should be worth 2 dollars a gallon, we must 
take 1 gallon at 4 dollars to 2 gallons at 1 dollar; because 
there is just as much lost on 1 gallon at 4 dollars, as is 
gained on 2 gallons at 1 dollar. 

If we would mix wines, at 6 dollars and 2 dollars a 
gallon, in such proportion as would make the mixture 
worth 3 dollars a gallon, we should take of the two kinds 
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m the ratio of 4 to ^, or 1 to 3; for, in ttus inBtance, 
there is as much lost on 1 gallon at 6 dollars, as is gained . 
on 3 gallons at 2 dollars. 

We see by the preceding ratios, thi^ the nearer the 
value of the mixture is to that of one of the ingredients^ 
tbe greater must be the relative quantity of this ingredi- 
ent, in forming the compound; and the farther the value 
of the mixture is from that of one of the ingredients, the 
less must be the relative quantity of this ingredient in 
maldng the compound. 

Hence, if we make the difference between the rate of 
each ingredient and that of the compound, the denomina- 
tor of a fraction having 1 for its numerator, these fractions 
express the ratio of the ingredients required to make the 
compound; and, when these fractions are reduced to a 
common denominator, the munerators express the requir- 
ed ratio of the ingredients. 

If, for example, it be required to mix gold of 12 c^ats 
fine with gold of 22 carats fine, in such proportion that 
the mixture may be 18 carats fine, we can ascertam the 
proportion of*eacli kind in the following manner. The 
difference between 18 and 12 is 6; making 6 the de- 
nominator of a fraction with 1 for its numerator, we have 
the fi*action ^; taking the difference between 18 and 22, 
we in like manner obtain the fraction \; therefore, the 
fractions, \ and ^, express the required proportion of 
each sort of gold. These fractions, when reduced to a 
common denominator, are -^^ and -^^^ and the numerators 
express the required proportion of each sort. Therefore, 
we must take 4 grains of 12 carats fine, and 6 grains of 
22 carats fine; or, in that ratio. 

If, for a second example, we would make a mixture 
18 carats fine from gold of 15 carats and 20 carats fine, 
we should, in the same manner, obtain the fractions, % 
and f , to express the required proportion of the two sorts 
of gold; consequently, in this instance, we should take 
2 grains of 15 carats fine, and 3 grains of 20 carats fine. 

Therefore, since the fineness of the compound is the 
same in both the preceding examples, if wo would make 
a compound 18 carats fine, from tlie four kinds of gold 



Thus, 
18 



16-, 
20—1 



Thus, 

18 
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tnentioiied in the two examples, we should take 4 grams 
of 12 carats, 6 grams' of 22 carats, 2 grams of 15 carats, 
and 3 grains of 20 carats fine. 

Now, these results may be readily obtamed by writing 
the rates of the given simples one under another, in reg- 
ular order, beginning either with the least or greatest, and 
alligating one of a less with one of a greater rate than that 
of the compound, and writing the diiference between 
the rate of each simple and the rate of the compound, 
against the rate of the simple with which it is alligated. 
12 4 grains 12 carats fine 

2 " 15 " " 

3 u 20 " ** 
6 " 22 " " 

We may connect the rates of the simples difierentiy, 
and obtain e<|ually correct, but difiierent results. 
12—, 2 
15-U 4 
20—1 6 
22 ' 3 

It must be observed, that the two simples Imked to- 
gether, must always be one of a less, and the other of a 
greater rate, than the rate of the compound. 

By connecting a less rate with a greater, and placing 
the differences between them and the mixture rate alter- 
nately, the gain on the one is precisely balanced by the 
loss on the other. This being true of every two, it is 
true of all the simples in the question, whatever may be 
their immber. 

It IS obvious, that a question in Alligation Alter, admits 
of a great variety of answers, all agreeing with the reqqi- 
sition of the question; for we may variously alligate the 
values of the mgredients, and thus obtain various results, 
all of which will be correct; and we may add all these 
together, and the results will be correct answers. We may 
also multiply, or divide the quantities found; for, if two 
quantities of two simples make a balance of loss and gain 
in relation to the value of the compound, so must also the 
double or treble, the half or third part, or any other ratio 
of the quantities. 

18 
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We shaD give the questions in Alligation Alternate 
under four cases. 

CASTE I. The ratios of the several, ingredients being 
given, to make a compound of a fixed rate. 

RULE. First — Write the raies of the eeveral ingredient$ 
in a column under one another. 

2dly — Connect with a continued line the rate of each 
ingredient less than the rate of the compound j with one or 
more rates greater than the rate of the compound; and 
each of a greater rate than the rate of the compound with 
one or more of a less rate. 

3dly — fVrile the difference between the rate of each in* 
gredient and the rate of the compound, opposite the rate 
of the ingredient with which it is connected. 

4thly — (f only one difference stand against any rate^ 
it will be the required quantity of the ingredient of tJuit 
rate; but, if there be several, their sum will be the quan-- 
tity required. 

7. A goldsmith has gold of 17, 18, and 22 carats fine, 
and also pure gold. What proportion of each sort must 
he take, to compose a mixture 21 carats fine ? 

8. Having gold of 12, 16, 17, and 22 carats fine, what 
proportion of each kind must I take, to make a compound 
18 carats fine ? 

9. A merchant has spices at 30, 33, 67, and 86 cents 
a pound. How much of each sort must he take, to make 
a mixture worth 66 cents a pound ? 

10. A wine merchant has Canary wine at 50 cents a 
gallon, Sherry at 76 cents, and Claret at 175 cents per 
gallon. How much of each sort must he take, to make a 
mixture worth 87 cents a gallon ? 

11. A goldsmith wishes to mix gold of 16, 18, 19) 
and 23 carats fine, with pure gold, in such proportions 
that the composition may be 20 carats fine. What quan- 
tity of each must he take ? 

12. It is required to mix different sorts of wine, at 66, 
62, and 75 cents per gallon, with water, in such propor- 
tions that the mixture may be worth 60 cents a gallon. 
How much of each must be taken ? 
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13. How much corn at 52 cents a biuhel, lye at 56 
cents, wheat at 90 cents, and wheat at 1 dollar a bushel, 
must be mixed together, that the composition may be 
worth 62 cents a bushel ? 

14. A silversmith wishes to mix alloy with silver of 
10, and 7 ounces fine, and pure silver, in such proportion 
that the mass may be 9 ounces fine: 12ozs. fine being 
pure. How much of each must he take ? 

CASE n. When one of the ingredients is limited to a 
certain quantity. 

RULE. Find the quantity of each ingredient^ as in 
Case I St. in the same manner, as though no such limiteUion 
were made; then as the difference against thai' simphj 
tohose quantity is given, is to each of the other differences, 
so is the given qtiantity of that simple to the qtiantity re* 
quired of each of the other simples. 

15. A trader has 90 pounds of tea worth 40 cents a 
pound, which he would mix with some at 50 cents, some 
at 85 cents, and some at 90 cents. How much of each of 
the other sorts must he mix with the 90 pounds, to make 
a mixture worth 60 cents a pound ? 



First solution. 
40 30 



60 



50— I 25 
85—1 10 

90 20 

thus 30 : 25=90 : 75 
30 : 10=90 :30 
30 : 20 = 90 : 60 
•Aim. 751b. at 50 cents, 1 
301b. at 85 cents, an4^] 
60 pounds at 90 cents. 



60 



Second solution. 
40—, 25 - 
50— -, 30 
85—' 20 - 

90 1 10 

thus 25 : 30=90 : 108 
25 : 20=90 : 72 
25 : 10=90 : 36 
C Ans. 1081b. at 50 cents, 
< 721b. at 85 cents, .and 
( 36 pounds at 90 cents. 



^6. A farmer wishes to mix com at 54 cents a bushel, 
rye at 61 cents a bushel, and wheat at 96 cents a bushel, 
with 3 bushels of wheat worth 1 dollar and 10 cents a 
bushel. How much of each of the other three must be 
mixed with the 3 bushels of wheat at 1 dollar and 10 cents 
a bushel, tiiat the mixture may be worth 75 cents 
bushel ? 



'( 
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17. How much %M of 16, 30, aod S4 carats fine, and 
Itow much alloy, must be mixed with 10 ounces of 18 
carats fine, that the con^osition may be 22 carats fine ? 

18. How much silver of 6.5 ounces fine, and of 10.6 
ounces fine, and alloy, must be mixed with 17.1 ounces 
of pure silver, that the mass may be 9.5oz. fine ? 

It must be observed, that pure silver is 12 ounces fine. 

CASE III. When two or more of the ingredients are 
limited in quantity. 

RULE. Find^ as in Alligation Medialj what mU be th§ 
rote of a mixture made of the given auantitiei of the lim- 
iiei ingredients only; then considerthis as the rate of a 
Umited ingredient J whose ptantitv is the sum of the quan^ 
iUies oftke liiisited ingremmnlSj fromwhith^ and the rates 
ef t&e wnHmiied ingredients, froteed to calculate the 
several quantities requited, as %n Case ii. 

19. I have 18 gallons of wine at 48 cents a gallon, 8 
gdlons at 52 cents, and 4 gallons at 85 cents, and would 
0UX the whole with two other kinds of wine, one at a 
dollar and 26 cents, the other at 2 dollars and 12 cents 
a gallon. How much of the wme at a dollar and 26 cents, 
and of that at 2 dollars and 12 cents, must I mix with the 
other three, that the mixture may be wbrth a dollar a 
gallon? 

18gal. at .48 come to $8.64 
8gal. at .52 '' 4.16 
4 gal , at .85 " 3.40 
The 30 gal. come to $16.20, which is .54 a gallon. 

54 cents a gallon being the mean vahie of the 30 gaUons, 
contained in the three kinds that are limited, I must now 
inquire how much of each of the other two sorts of wine 
at 1 dollar 26 cents, and 2 dollars 12 cents, must be 
mixed with 30 gallons at 54 cents a gallon, to make a 
mixture worth one dollar a gallon. 

lOol ^^Tl 26+^12=^138 
*"" 126-1 - ... 46 
1212—' .-.-.. 46 ■ 

gal. ^. Kai. gal 

Now as 138 : 46 = 30 : 10 
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Therefore, I most take 10 galkns each of the two 
sorts, which are worth 1 doDar 26 cents, and 2 dollars 12 
cents a gallon/ 

20. How much gold of 14 and 16 carau fine must be 
mixed with 6 oimces of 19, and 12 oz. of 22 carats fine, 
that the composition may be 20 carats fine ? 

21. A sihrersmith has silver of 6, 7, and 9 ounces fine, 
which he wishes to mix with 9 ounces of 10 ounces fine, 
and 9 ounces of pure silver, to make a mass, that shall 
be 8 ounces fine. How much of each of the three first 
must he take ? 

22. A lady purchases 7 yards of calico at 22 cents a 
yard, and 7 yards at'20 cents a yard, and wishes to know 
how many yards of two other kinds, one at 16 cents and 
the other at 17 cents a yard, she must purchase, to make 
the average price of the whole 18 cents a yard. Find 
the two quantities. 

CASE IV. When the whole compound is limited to a 
certain quantity. 

RULE. Find an annoer^ as in Case i, by alligating; 
then, as the sum of the quantities thus founds is to the 
given quantity, so is the quantity of each ingredient found 
by alligating, to the required auantity of it. 

23. A goldsmith has gold ol 15, 17, 20, and 22 carats 
fine; and would melt together of all these sorts so much, 
as to make a mass of 40 ounces 18 carats fine. How much 
of each soxt is required ? 

4 Or thus 15- 

2 ,« 17- 

20— • 

22- 

10:40=4:16 10^: 40=2 . 8 

10 : 40=2 : 8 10 : 40=4 : 16 

10:40=1 : 4 10 : 40==3 : 12 

10:40=3: 12 10:40=1 : 4 

Ans. 16 oz. of 15; 8oz. of 17; 4oz. of 20; and 12oz. 
of 22 carats fine. 

24. Having three sorts of raisins at 9, 12, and 18 cents 

18* 



18 




1 18 

3 



5—, 2 

:>— ' 3 
' 1 
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m pound, what quanthjr of each soil must I take, to fill 
« cask contaiohig 210 pounds, that its contetits may be 
worth 14 cents a pound ? 

25. Of four different kmds of apples at 31 , 37, 46, and 
74 cents a bushel, what quantity of each must be taken, 
to fill a bin contabing 9 bushels, to make its Contents , 
worth 50 cents a bushel ? 
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PERMUTATIONS. 

pEEMUTATioir — ^whicfa isalsocaUedvofiafiofi — means 
the difierent w^ in which the order or relative position . 
of any given number of things may be chaHged. Th^ 
^only object to be regarded in rermuta^n, is the &rder ih 
uhich the things are placed; for no two arrangements are 
to have all the quantities in the same relative position. 

For example, two things, a, and b, are capable of only 
two changes in their relative position, vit. ab, ba; and 
thb number of changes is expressed by 1X2; but three 
things, a, b, and c, are capable of six variations, viz. 
a b c, a c b, b a c, b c a, c a b, c b a^ ahd this number 
of permutations is expressed by 1 X2X3; and four things, 
a, b, c, and d, are capable of 24 variations, viz. abed, 
abdc, acbd, acdb, adbc, adcb; bacd, ba 
dc, bead, bcda, bdac, bdca; cab d, cad b, 
chad, cbda, cdal»|Cdba; dabc, dacb, db 
a c, d b c a, d c a b, d c b a; and this number of per- 
mutations is expressed by 1X2X3X4. 

In like manner, when there are 5 things, every four of 
them, leaving out the 5th, will have 24 variations; con- 
sequently by taking in the 5th, there will be 5 times 24 
variations 

PROBLEM I. To find the number of permutations that 
can be made of any given number of things, all difi!&ent 
from each other. 

RULE. Jifnltiply the term of the natural eeries cf 
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nwmber$j from I ^ to the given number of thing$y oon- 
HnuaUy together, and the product will be the answer. 

1. How many changes can be made in the order of 
the six letters, a b c d e f ? 

2. How manj changes may be rung on seven bells ? 

3. Five gentlemen agreed to board together, as long 
as they could seat themselves every day in a different 
position at ^e dinner table. How long did they board 
tf^ether ? 

4. How many chaiiges may be made in tlie order of 
the words in the following verse ? Proci tot tibi sunt, 
virgo, quot sidera coelo. 

6. How many different sums of dollars ban be expres- 
sed by the nine digits, without using any one of them more 
fhah once in the same sum ? 

6. How many different arrangements may be made in 
seating a class of 20 scholars ? 

7. A gentleman, who had a wife and eight daughters, 
one day said to his wife, that he intended to arrange the 
family in a different order every day at the dinner table, 
and that he would never give one of his daughters in 
marriage, till he had completed all the different arrange- 
ments of which the family was capable. Hqw many yeats- 
from that day must elapse, before either of his daughters 
can be married } ^ » 

When several of the things are of one sort, and several 
of another, &c. the changes that can be made upon the 
whole is not so great, as when all the things are different. 
For instance, we have seen that the letters a b c admit 
of six variations; but, if two of the quantities be alike, as 
a a b, the six variations are reduced to tnree, a a b, b a a, 
aba, which may be expressed by t^|^. We have also 
seen that the letters abed admit of 24 variations; but 
if we have a a b b, the 24 variations are reduced to six, 
viz. aabb, abba, aba b, bbaa, baab, baba, 
and this cumber of variations may be expressed by 
("xaxi '^v Hence, we have, as follows, — 
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PRC»L£ll n. To find the number of changes that nmj 
be made in the arrangement of a given number of diii^,. 
whereof there are several things of one sort, several of 
another, &c. ^ 

RULE. Take the natural series of numbers from 1 up 
to the given number of things, as if they were aU differ' 
emij and find the product of the terms. ~ 

Then take the natural series from I up to the number 
of similar things of one sort^ and the same series ty to 
the number of similar things of a second sort, ^., and 
divide the first product by the joint product of all these 
series, and the quotient icill be the answer. 

8. Find how many changes can be made in the order 
of the letters a a a b b c. 

If the letters in this question were all different, thej 
would admit of 1X2X3X4X5X6=720 variations; but 
since a is found 3 times, we must divide that number of 
variations by 1 X2X3; and, since b occurs twice, we must 
again divide by 1X2; therefore the number of variations 
wiU be Lx||3x|x|x_e_6o. 

9. How many changes can be made in the order of 
the letters ^aabbbbccdee? 

10. How many variations may take place in the sue 
cession of the following musical notes, fa, fa, fa, sol, sol, 
la, mi, fa ? 

1 1 . How many whole numbers can you make out of 
the number 1220055055, using all the figures each time.^ 

12. How many variations can be made in the order 
of the figiures in the number 97298279289 ? 

PROBLEM III. Any number of different things being 
given, to find bow many changes can be made out of them, 
by taking a given number of the things at a tirte. 

RULE. Take a scries of numbers commencing with the 
given number of things and decreasing by 1, till the 
number of terms is equal to the number of things to be 
taken at a time, and the product of all the terms of this 
series will be the answer. 

To illustrate the rule, we will take the four letterg 
abed, and find the number of varlauons that can be 
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made upon them, bjr taking two at a time. In the first 
place, we will write ihe letter a on the left hand of each 
of the other letters, and the variations will be three, viz. 
a b, ft c, a d; we will do the same with each of the other 
letters, thus, b a, b c, b d; c a, c b, c (d; d a, d b,- d c. 
Now we have all the changes that can be made upon' the 
torn letters, taking two at a time, and they are 4X3=12. 
We will also find, in the same manner, how many 
changes can be made on the same four letters, by taking 
three at a time; 'writing a on the left, thus, a b c, a b d; 
a c b, a c d; a d b, a d c, we have 3X2=6 variations 
Now, since each of the lettei^ is to be written in the same 
manner on the left, we shall have four such classes of 
variations, and the whole number will be 4X3X2=24 
variations. 

13. How many changes can be made upon the letters 
a b c d e f, by talking three at a time ? 

14. bow many different whole numbers can be ex» 
pressed by the nine digits, by usmg two at a time ? 

16. How many dinerent whole numbers can be ex- 
pressed by the nine digits, by using four at a time ? 

16. How many different numbers can you express 
wjth the nine digits and a cipher, by using five at a time ? 
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COMBINATIONS. 

Combination consists in taking a less number of things 
out of a greater without any regard to the order in which 
they stand. This is sometimes called Election or Choice. 

No two combinations can have the same quantities; for 
instance, the quantities, a and 6, admit of only one com- 
bmation, because a b and 6 a are composed of the same 
quantities; but, if a third quantity c be added, we can . 
make three combinations of two quantities out of them, 
because the third quantity c may be added to each of the . 
two former, thus, a b, a c, b c; this number of combina- 
tions may be expressed by ' ~. If we add a fourth letter. 
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ij we oui make six cojnbinations of two letters out of tht 
four, since the new quantity d, may be combined willi 
each of the fonner ones; thus, a b, a c, b c, a d, b d) 
c d; and tins number of combinations may be expressed 

^7 Tx3* 

If we would make a combination of four, it is evident 
that only one such combmation cim be made out of the 
letters abed; but if a fifth letter, e, be added, we cai 
make five such combmattons; thus, abed, abce 
abed, aecd, bed e; and thi^ number of ccHubina 
tions may be expressed by 1x2x3x4 ' 

PROBLEM I. To find the number of combinations from 
any given number of things, all different from each other, 
taking a given number at a time. 

RULE. Take a series of numbers^ the first term af which 
is equal to the number of things outjof tohich the combt' 
nations are to be madej and decreasing by l; till the num' 
ber of terms is equal to the number of things to be taken 
at a Hme, and find the product of all the terms. * 

Then take the natural series 1, 2, 3, ^e. up to the 
number of things to be taken at a timcy and find the pror 
duct of all the terms of this series. 

Divide the former product by the latter ^ and the quo^ 
tient will be the answer. 

1. How many combinations of 3 letters can be made 
out of the 6 letters a b c d e f ? > 

2. How many different yoke of oxen may be selected 
from twelve oxen ? 

3. How many different span of horses can be selected 
from eighteen horses ? 

4. A drover agreed with a farmer for a dozen sheep, 
to be selected out of a flock oi two dozen; but while be 
was making the selection, the farmer told him, he might 
take the whole flock, if he would give him a cent lor 
every different dozen that could be selected from it. To 
this the drover readily agreed. How many dollars did 
the whole flock come to, at that rate ? 

5. A general, who had often been successful in war 
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W88 asked b j his king, what reward he should confer upon 
him for his services. The general onlpr desired a fartliing 
tor every file, of 10 men in a file, which he could make 
with a body of 100 men. How much did the general's 
modest request amount to ? 

PROBLEM n. To find the ^rarious combinations of a 
^en number of things, which maj be made out of an 
equal nimiber of sets of difiTerent things, one from each 
set. 

RULE. Multiply the number of things in the several 
sets continually together, and the product toill be the 
cnsvfer, 

A combination of this kind is called the composition i 
of quantities. The rule may be illustrated thus. If there 
are only two sets, and we combine ever}" quantity of one 
set with every quanti^ of the other set, we shall make 
aD the compositions of two things in these two sets; and 
the number of compositions is evidently the. product of 
the number of things in one set by the number of things 
in the other set. Again, if there are three sets, then the 
compositions of two in any two of the sets, being com- 
bined with every quantity of the third set, will make all 
the compositions of three in the three sets. That is, the 
compositions of two in any two of the sets, being multi- 
plied by tlie number of things in the third set, will give 
all the compositions of three in the three sets; and this 
result is the jomt product of all the numbers in the three 
sets. 

6. Suppose there are four companies, m each of which 
there are 9 men; in how many ways can4men be chosen, 
one out of each company i 

7. Suppose there are five parties, at one of which 
theie ore 6 young ladies, at another 8, at a third 5, at a 
fourth 7, at a fifth 10. How many choices are there, in 
selectii^ 5 young ladies,^ one from each party? 

8. How many changes are there in throwing four 
dice, each die having six sides ^ 

9. A certain farmer has 6 barns, in one of which ho 
has 15 cows, in. another 11, in another 5, in anothorl^i 
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aod in siother 7. How many difierent selectiois woMf 
he made, in choosing 5 cows, one from each bam ? 

10. How many variations can be made in sefeclii^ a 
flock of a dozen sheep from 12 folds, one from every 
fold, in each of which there are 10 sheep ? , 

11. In a certain school there are seven classes, die 
first containing 12 boys, the second 7, the third 9^ the 
fourth 10, the fifth 1 1, the sixth 8, and the seventh 13. 
How many variations can be inade in selecting 7 boy8» 
one from each class f 
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EXCHANGE. 

Scbolars, who are to prosecute a course of dasBtcal slndiea, aai. tbossb 
ariio are not expected to eo^Mi in any extensive mercantile bosiiMBi, ■iiq[ 
omit the exercises in this article. 

Exchange is the act of paying or receiving the money 
of one country for its equivalent in the money of another 
country, by means of Bills of Exchange, This operation, 
therefore, comprehends both the reduction of moneys 
and the negotiation of bills; it determines the comparative 
value of the currencies of different nations, and shows how 
foreign debts are discharged, and remittances made from 
one countnr to another, without the risk, trouble, or 
expense of transporting specie or bullion. 

A Bill of Exchange is a written order for the. payment 
of a certam sum of money, at an appomted time. It is 
a mere antile contract, in which four persons are mostly 
concerned, as follows. 

First — The Drawer^ who receives the value, and is also 
called the maker and seller of the Bill. 

Second — The debtor in a distant place, upon whom the 
Bill is drawn, and who is called the Drawee. He ako b 
called thQ Acceptor^ after be accepts the BUI, which is an 
engagement to pay it when due. 

Third — The person who gives the value for the Bill, 
who is called the JBuyer, Taker and Remitter. 
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Fourth — ^Tbe person to whom tbe bill is ordered to be 
paid, wbo is called tbe Payee^ and who may, bj endorse- 
ment, pass it to any other person. 

Many mercantile pajrments are made in Bills of Ex- 
change, which pass from hand to hand, until due, like 
any other circulating medium; and the person who at any 
time has a BiU in his possession, is called the holder. 

To transfer a Bill payable to order, the payee should 
express his order of paying to another person, which is 
always done by ui endorsement on the back of the Bill. 

An endorsement may be blank or special. A blank 
endorsement consists only of the endorser's name, and 
the Bill then becomes transferable by simple delivery. 
A special endorsement orders the money to be paid to a 
particular person, who is called the endorseej who must 
also endorse the Bill, if he negotiates it. A blank en- 
dorsement may always be filled up with any person's 
name, so as to make it special. Any person may endorse 
a Bill, and every endorser, as well as the acceptor, is a 
security for the Bill, and may be sued for payment. 

In reckoning when a Bill, payable after date^ becomes 
due, the day on which it is dated, is not included. When 
the time is expressed in months, calendar months are un- 
derstood; and when a month is longer than the succeed- 
bg, it is a rule not to go, in the computation, into a third 
month. Thus, if a Bill be dated the 28th, 29th, 30th, 
or 31st, of January, and payable one month after date, 
the term equally expires on the last day of February. 

An endorsement may take place at any time after the 
Bill is issued, even after the day of payment is elapsed. 

^ When the holder of a Bill dies, his executors may en- 
dorse it; but, by so doing, they become answerable to 
their endorsee personaUy, and not as executors. 

A Bill payable to bearer is transferred by simple deliv- 
er}*-, without anv endorsement. 

Bills should be presented for acceptance, as well as 
for pajrment, during the usual hours of business. 

The common way of accepting a Bill is for the drawee 
to write his name at the bottom or across the body of 
it, with the word, accepted. 

10 
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When acceptance or payment has been refused, the 
Holder of the Bill should give regular and immediate 
notice to all the parties, to whom he intends to resort for 
payment; for if be do not, they will not be liable to pay. 

With respect to the manner, in which notices of non- 
acceptance or non-payment are to be given, a difference 
exists between Inland and Foreign- Bills. " 

Id the case of Porergn Bills, a Protest is indispensa- 
bly necessary: thus, a Public Notary appears with the 
Bill, and demands either acceptance or payment (as the 
case may be;) and on being refused, he draws up an k- 
strument, called a Protest, expressing that acceptance or 
payment (as the case may be) has been demanded and 
refused, and that the holder of the Bill intends to recover 
any damages which he may sustain m consequence. This 
instrument is admitted, in foreign countries, as a legal 
proof of the fact. 

The Protest on a Foreign Bill should be sent as soon 
as possible, to the drawer or negotiator; and if it be for 
non-payment, the BID must be sent with the Protest. 

A Protest is not absolutely necessary to entitle the 
holder to recover the amount of an Inland Bill from the 
drawer or endorser: it is sufficient if he give notice, by 
lettcT or otherwise, that acceptance or payment (as the 
case may be) has been refused, and that he does not 
mean to give ciledit to the drawee. 

If the person, who is to accept, has absconded, or 
cannot be found at the place mentioned in the Bill, Pro- 
test is to be made, and notice given, in tlie same manner 
as if acceptance had been refused. 

It is customary, as a precaution against accident or 
miscarriage, to draw three copies of a Foreign Bill, and to 
"send them by different conveyances. They are denomi- 
nated the Firsts Second^ and Third of Exchange; and 
when any one of them is paid, the rest become void. 

When acceptance is refused, and the Bill is returned 
by Protest, an action may be commenced immediately 
against tlie Drawer^ though the regular tune of payment 
be not arrived. His debt, in such case, is considered 
as contracted the moment die Bill is drawn. 
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FORM OF A BILL OF EXCHANGE 

JVew York^ JVcw. 4, 1834. 
Exchange /or £3000 sterling. 

At thirty days sight ofthisy my first of Excliange^ 
{ittimd and third of the same tenor and date not paid), 
pay to Robert JV*. Foster j or order j Three Thousand 
Pounds Sterlings toith or without further advice from me. 

Edwin D. Harper. 
Messrs. Knox and Farnham, 
JHerehants, London. 

Inland Exchange relates onl^to remitting Bills from 
one commercial place to another in the same country; by 
which means debts are discharged more conveniently than 
by cash remittances. 

Suppose, for example, A of New Orleans is creditor 
to B of Boston 1000 dollars, and C of New Orleans is 
debtor to D of Boston 1000 dollars; both these debts 
may be discharged by means of one Bill. Thus, A draws 
for this, sum on B, and sells his Bill to C, who remits it 
to D', and the latter receives the amount, wheirdue, from 
B. Thus, by a transfer of claims, the New Orleans 
debtor pays the New Orleans creditor, and the Boston 
debtor me Boston creditor, and no money is sent from 
one place to the other. This business is usually con- 
ducted through the medium of Banks, which are in the 
habit of buying both foreign and inland Bills of exchange, 
and transmitting them to the places on which they are 
drawn for acceptance. 

Inland Bills of Exchange are sometimes called Drafts; 
and the following short form of the instrument is adopted 



$ 560^js Boston, Dec. 8, 1834. 

Three months after date, pay to the order of 
Charlei S. Hooper, Five hundred dollars 50 cents, valu§ 
received, and charge the same to account of 

Hannum & Loring 
To Stephen Frothin'gham, 
Merchant, Norfolk. 
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Some expluialJOB of mercandle language used io reb- 
lo Vim of FiTrhangP seems necessaij, th^t the 
learner may haye a clear idea of tl» qnestioBs, wUch wil 
ke grren for practice. 

When a merchaDtiB llie Uiuted ScMPsdraais m hb 
Wnker in Londcm, ks Aaft is styled '' BiD on Londeii" 
er '' United St^es ob London" and if be sdb Us Bill 
at more than a dolbr for 54 d. sterling, the exchange is 
said to be above par; and if he seBs at leas than a doflar 
for 54 d. ^erliog, below par: V a mercbant in London 
draws on his hwiki^ in the United States, his draft is 
styled ^^ London on Uiiited States;'' and if he sells his 
Bill at more than 54d.sterlii^fortbedcAar, the exchange 
is said to be abeye par; and it he setts at less iban 54d» 
sterling for the dollar, below par.. 

If this merchant in Lcnden draws oi»his banker in Paris, 
it is '^ London on Paris," or ^^ London en France.*' If 
die merchant in Charleston, S. C. draws on his banker m 
New York, it is ''Charleslc» on New York." &c. 

V 

GREAT BRITAIN. 

In Great Brit»n, accounts are kept m pounds, shiffings^ 
pence, and farthings, Sterling. 

The par yalue of the United States dollai- is 4s. 6d. 
sterling; therefore, the dollar is equal to ^ of a pound 
sterling. Hence, uiy sum of sterling money, {the sfail- 
Bngs and pence, if any, being expressed in a decimal,) 
may be reduced to Federal money, hy multiplying by 40 
and dividine by 9: and, any sum in Federal money may 
be reduooa to sterling money, by multiplying by 9 and 
dividing hv 40. Or, if sterling money be increased by 
^ of ItioU) tliQ sum expresses the same value in the old 
curranoy of New Enckmd: and, conversely, if the old 
currency of New England, be decreased by J of itself, 
the result is tlie expression in sterling money. 

1. United States on London. Reduce £784 14 s. 
10^ d. sterling to Federal money, at par. 

2. London on United States. Reduce 3487 dollarf 
76 cents to sterling, at par« 
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3. United States on London. Reduce £2006 lis. 
sterling to Federal money; exchange at 4'per cent, below 
par. 

4. London on United States. Reduce 4287 dollars 
50 cents to sterling; exchange at 4 per cent, above par. 

5. London on United States. Reduce 3646 dollars 
50 cents to sterling; exchange at 2 per cent, below par. 

6. United States on London: Reduce £4109 lis. 
10 d. sterling to United States currency; exchange at 7 
per cent, above par. 

7. United States on London. Reduce £5129 1 5 s. 
6d. sterling to Federal money; exchange at 5 per cent 
above par. 

The law assimilating the currency of Ireland Xo that of 
England, took effect in January 1826. All invoices, 
contracts, &c. are considered there, m law, British cur- 
rency, unless otherwise expressed. 

8. United States on Dublin (Ireland). Reduce £ 1834 
2s. lO^d. sterling to Federal money; exchange at 4 per 
cent, above par. 

FRANCE. 

Accounts were kept in France previous to 1795, ac- 
cording to the old system, in livres, sous, and deniers 
12 deniers == 1 sol or sou; 
20 sous = 1 livre; 
6 livres = 1 ecu or crown, silver. 
By the new system, accounts are kept in francs « 
lecimes, and centimes. 

10 centimes =1 decime. 
10 decimes = 1 franc. 
The value of the franc is 18| cents in Federal money. 
80 francs =81 livres. 

9. United States oii France. Reduce 7232 francs 38 
4 endmes to Federal money; exchange at 1 dollar for 5 
francs 30 centimes. 

10. France on United States. Reduce 4093 dollars 
80 cents to money of France; exchange at 6 francs SO 
centimes for the doUar. 

19* 
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11. France on United States. Redoce 1B34 dolkfs 
05 cents to French currencj; exchange at 5 francs ^ 
centimes for a dollar. 

13. United States on France. Redoce 20638 francs 
67 centimes to Federal money; exchange at 1 dofkr for 

5 francs 2S centimes. 

13. United States on France. Redoce 12893 francs 
27 centimes to Federal money; exchange at 1 dcdbur far 

6 francs 33 centimes. 



HAMBURGH. . 

Accounts are kept here in marksj achillings or tobj 
and pfeningSj Labs. 

12 pfenings =1 sol or schilling, Labs, 
16 schillings'^l mark, Lubs; 
3 marks = 1 reichstbaler or rix doBar specie. 

Accounts are also kept, particularlj in exchanges, in 
pounds^ shilKngs^ and pmce^ Flemish. 
12 pence or grotes= 1 shilling. 
20 shilKngs = 1 pound, Flemish. 

The word Lubs originally ipeant money />f Lubeck, 
which is the same with that of Hamburgh, and the term 
is intended to distinguish this money from the Flemish 
denominations, .and also from the money of Denmark and 
other neighboring places. 

The mark Lubs is worth 2| shiSings Flemish, or 32 
grotes; consequently the sol Lubs is 2 grotes Flemish, 
and the shilling Flemish 6 schillings Lubs. 

Banco or bank money, m whichexcfaan^es a^ reckon* 
ed, and currency, are the two principal kmds of money. 

Banco consists of the sums of money deposited by 
merchants and others in the bank, and inscribed in its 
books; which sums are not commonly drawn out, but are 
transferred from one person to another in payment pf a 
debt or contract. 

Current money, or currency, consists of the common 
coins of the city, in which expenses are mostly paid. 

TJje bank money is more valuable than currency, and 
bears a premium varying from \B vo %^ ^«t c<«vt. ^ Thia 
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premium is called the agio. For mstance, when the agio 
IS 20 p^ cent 100 marks banco are vfdued at 120 mam 
currency. 

The mark banco is valued m the Umted States at S3| 
cents. 

14. United States on Hamburgh. Reduce 1 148 marks^ 
1^ schillings) 4 pfenirgs bmico to Federal money; exdiange 
$ft 33 cetkts per mark banco. 

15. Hamburgh on United States. Reduce 1245 dd** 
fayrs 75 cents to money of' fiambcffgb; exchange at 3 
marks banco per dollar. 

16. United States on Hamburgh. Reduce 6194 marks 
^schillings banco to Fedetdmoney; exchange at 34cents 

per mark Wico. 

1 7 V United States on Hamburgh. Reduce 8246 marks 
8 scihiUihgs banco to Federal mooe^^ exchange at 35 cents 
per mark banco. 

18* Hambut^ cm United States. Reduce 757doUars 
90 cents to mbne^ of Hamburgh; exchange at 1 mvk 
banco for 33 cents. 

AMSTERDAM AND ANTWERP. 

Ia these places accounts were formerly kept in ^mn^, 
ifivefs, and pennings; or in pounds^ AiUingSj wadpencej 
Flemish. 

iJd pennings <= 1 'Stiver, 
20 stivers = 1 florin or guilder. 
In Flemish, 12 grotes or pence, or 6 stivers &= 1 shilling, 
20 shillings, or 6 florins e=El{)ound;. 

2^ florins, or 50 stivers . = 1 rix dollar. 
By the new svstem, adopted in 1815, acconnts are 
4Bpt darougbout nie kijogdom of the Jfetherlands b floiins 
or guilders, and cents. 

100 cents ==1 florin or guilder* 
The par value of the florin, in Federal currency, is 40 
cents. 

19. United Slates on Amsterdam. Reduce 13790 
florins 15 stivers to Federal money; exchange at 36 cents 
per florin. 
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20. United States on Antwerp. Reduce 6281 florins 
88 cents to Federal money; exchange at 40 cents per 
flprin. 

21. Amsterdam on United States. Reduce 2482 dol- 
lars 33^ cents to Dutch money; exchange at 36 cents per 
florin. 

22. Antwerp' on United States. Reduce 3436 dollars 
72 cents to Dutch money; exchange at 38 cents per 
florin. 

23. United States on Antwerp. Reduce 7294 florins 
50 cents to Federal money; exchange at 42 cents per 
florin. 

24. United States on Amsterdam. Reduce 10148 
florins to Federal money; exchange at 41 cents per florin 

PORTUGAL. 

In Portugal, accounts are kept in milrees and rees; and 
•bo in old crusados* ' 

1000 rees = l milree. 

400 rees = 1 old crusado or crusado of exchange. 

480 rees = 1 new crusado. 

There are three sorts of money used in Portugal; viz. 

effective money, i. e. specie; paper money, which is at a 

discount; and legal money, consisting of half specie and 

half paper. 

The value of the milree -in Federal money is 1 dollar 
24 cents. 

25. United States on Lisbon. Reduce 964 milrees 
475 rees to Federal money; exchange at 1 dollar 24 cents 
per milree. * ^ 

26. Lisbon on United States. Reduce 1274 dollars 
66 cents to money of Portugal; exchange at 1 dollar 25 
cents per milree. 

27. United States on Portugal. Reduce 1248 mihrees 
645 rees to Federal money; exchange at 1 dollar 26 cents 
per milree. , 

28. United States on Portugal. Reduce 1846 mihrees 
500 rees to Federal money ; exchange at 1 dollar 23 cents 

per milree. 
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Hhe exchanges of Brazil, in South America, are similar 
to those of Portugal; diere is, howeyer, a difference in 
th6 value of their moneys; that of Portugal is half specie 
and half paper, called legd money, and that of Brazil is 
effective. 



SPAIN. 

The miorst general mode of keeping accounts m Spain 
is in feab, of 34 maravedis; but there are nme different 
reahy each divided into 94 maravedis, but differing in 
vsdue. Four of these reati are of general application, 
and five of local use. 

The four principal moneys of Spam are the real velUmj 
the r^al of old plate, the real of neto plate, and the real 
of Mexican plate; apd in order to obtain a distinct view 
of them, it may be proper to make the real vellon the 
basis of all the rest. 

The real vellon is the twentieth part of the hard dollar, 
(peso duro), universally known by the name of the Span- 
ish dollar, which is the same m vtdue with the dollar of 
the United States. 

The division of the real vellon is into fpmrtos, ochavoi, 
and maravedis. 

2 maravedis =1 ochavo, 
2 ochavos = 1 quarto, 
8 quartos, or 34 maravedis = 1 real vellon; 
but maravedis are commonly used to express any iraction 
of a real: thus, we say 1 red 33 maravedis. 

l*he real pi old plate is better than the real vellon, in 
tlie proportion of 32 to 17. Thus 17 maravedis of old 
plate are equal to 32 maravedis vellon; the quartos and 
ochavos are in the same proportion. The real of old 
plate is not a com; it is the most general money of ex- 
change. 8 of these reals make the piastre, which is also 
called the dollar of exchange. lOf of these reads are 
equal to the hard dollar. When plate only is mentioned, 
oldplate is understood. 

iTie real of new plate is double the real vellon; there- 
fore 34 maravedis of new plate are equal to 68 of vellon; j 
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quartos and ocbaros in proportioii. This red is a cmi, 
but not a money of account in any g^eral way; it is the 
tenth part of the hard dollar, and is estimated in the 
Unitea States at 10 cents, and the real ireOon at 5 cents. 

The real of Mexican plate is divided into halves miA 
quarters^ called medio and quartillo. It is the ei^th part 
of the hard doUfu*, and is the chief money o( account in 
Spanish America, where it is divided into sixteenths. 

The doubloon de pUUa^ or doubloon of esehange is four 
times the value of tne piastre, or dollar o( exchsu^e. 

The ducado de plata, or ducal of exchange is wordi 
11 reals 1 maravedi old plate, or 20 reals 25^ maravedis 
vellon. 

29. United States on Spain. Reduce 3148 dollars 
(of exchange) 6 reals 32 maravedis plate to Federal 
money, exchange at 67 cents per piastre ? 

30. Spam on United States. Reduce 1821 dollars 
60 cents to Spanisif money; exchange at 68 cents per 
dollar of exchuige. 

31. United States on Spain. Reduce 1286 dollars 
(of exchange) 7reals 17 maravedis plate.to Federal money; 
exchange at 64 cents per dollar of exchange. 

32. United States on Spain. Reduce 21 36 douhloons 
of exchange to Federal money; exchange at 68 cents per 
dollar (of exchange) • 

33. United States on Buenos Ayres. Reduce 4680 
rials of Mexican plate to Federal money; exchange at 12 
cents per rial. 

SWEDEN. 

In Sweden, accounts are kept in rix dollars specie, 
skillings, and rundstyckcn or ore. 

12 rundstycken or ore = l skilling; 
48 skillings = 1 rix dollar specie. 

The Swedish dollar agrees in value with the dollar of 
/ the United States. 

84. United States on Sweden. Reduce 3955 rix dol- 
lars 24 skillings to Federal money; exchange at I dollar 
8 cents per rix dollar. 
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35. Sweden on the United States. Redoce 1344 
dollars 87 cents Federal money to Swedish'^oney; ex- 
change at 1 rix dollar for 1 dollar 2 cents. 

36. United States on Sweden. Reduce 2481 rix 
dollars ^6 skillings to Federal money; exchange at 1 dollar 
per rix dollar. 

37. Sweden on the United States. Reduce 819 dol- 
lars 87J cents Federal money to Swedish currency; ex- 
change at 1 rix doUar per dollar. 

38. United States on Sweden. Reduce 1234 rix 
dollars 12| skillings to Federal money; exchange at 98 
cents per rix dollar. 

39. United States on Sweden. Reduce 1126 rix 
dollars 42 skillmgs to Federal money; exchange at 1 dol- 
lar 3 cents per rix dollar. 

RUSSIA. 

In Russia accounts are kept in roubles and copecks. 
The rouble is also divided into 10 ^even. 
10 copecks =1 grieve or gnevener, 
10 gneven or 100 copecks, = 1 rouble. 

The silver rouble is estimated in the United States at 
75 cents; but the coumiercial business of Russia is car- 
ried on, in a paper currency much inferior to that of 
specie. The variable agio of the paper, substituted for 
the silver rouble, makes exchanges with Russia extreme- 
ly fluctuating, as the paper rouble improves or declines 
in value. 

40. United States on Russia. Reduce 4182 roubles 
64 copecks to Federal money; exchange at ^25 cents per 
rouble. 

41. Russia on the United States. Reduce 2614 dol- 
lars 15 cents to Russian money; exchange at 1 rouble for 
25 cents. 

42. United States on Russia. Reduce 5416 roubles 
50 copecks to Federal money; exchange at 28 cents per 
rouble. 

43. Russia on United Statts Reduce $3148.56 to 
Russian currency; exchange at 1 rouble for 30 cents. 
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44. United States w Russia. Reduce 8672 royUes 
75 copecks to Federal monegr; escbaqge at 32 cents fee 
rouble. 



P RUSSIA. 

In Prussia accounts are generally kept in thalers or 
rix dollars, good ^aeben, and pfeniogs. 

12 pfennigs ^= 1 good grosdien, 

24 ^ood grosehen= 1 nx doW. 
The Prussum rix dollar is in vidue f of the dollar of 
the United States. 

45. Uuited States on Prusaia, Reduce 4162 rix dol- 
lars IS good grosehen to Federal money.; exchange at fi& 
cents per rix dollar. 

46. Prussia on United States. Reduce 314S dollars 
32 cents to Prussian money; exchange at 1 rix dollar for 
64 cents. 

47. United States on Prussia, Reduce 1428 rix dol- 
lars 14 good grosehen to Federal money; exchange at 67 
cents per rix dollar. 

48. Prussia on United States. Reduce 2136 dollars 
Federal money to Prussian money; exchange at t rix dol- 
lar for 48 cents. 

DENMARK. 

In 1813 a new monetary system was established in 
Denmark, in which system the rigsbank dollar is tlie 
money unit. The denominations of money are the same 
as in the old, or Hamburgh system, but of only half the. 
value. f* 

12 pfenings =1 skilling, 
16 skiliings = 1 mark, 
6 marks = 1 rigsbank dollar. 
The Danish rigsbank dollar is equal to 50 cents in the 
United States. 

49. United States on Denmark. Reduce 3214 rigs- 
bank dollars 4 marks 8 skiliings to Federal money, ex- 
ciiai^e at 50 cents j)er rigsbank dollar. 



80. Demnark on the Unitied Stales. Redace 9082 
doQm 85 cents Federal moiifiy to Danish monqr; ex* 
change^t 2 r^sbaak dollars per dollar. 

51. United States on Denmark. Reduce 1968 rigs- 
bank dollars '5 marics 12 ridilings to Federal money; 
exchange- at 46 cents per rksbank ddlar. 

52. Denmark on United States. Reduce 9007 dollars 
Federalaaone^ to Danish money; exchange at drigsba^k 
dollass 2 dkiUuigs:fier dollar. 

NAPLES. 

In Naples accounts are kept in ducati, carlini, and 
grani. llie ducat is the money unit, and is divided into 
10 carlins, each of 10 gradns, iady by the public banks, 
into 5 tarins of 20 grains each, makmg the ducat always 
100 grains. 

10 grani = 1 carlino, 
10 carlini=l ducato. 
The value of the silver ducat, in Federal money, is 80 
cents. 

53. United States on Naples. Reduce 4022 ducati 8 
earlKni to Federal money; exchange at 80 cents per ducat. 

54. Naples on Ignited States. Reduce 1835 dollars 
73 cents Federal money to Neapohtan money; exchange 
at 1 ducato for 78 cents. 

55. United States on Naples. Reduce 3508 ducats 
5 carfini to Federal money; at 82 cents per ducat. 

56. Naples on the United States. Reduce 1817 dol- 
lars 54 cents Federal money to Neapolitan money; ex- 
ehange' at 1 ducat for 76 cents. 

SICILY. 

In Sicily accounts are kept in oncie, tan, and grani. 
20 grani = 1 taro, 
30 tari = 1 oncia. 
Accounts are also kept in scudi, tari, and grani. 
12 tari = 1 scudo, or Sicilian crown, 
5 scudi=2 oncie. ' 

20 
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Mcoole are equal to 51^ lire Italiane. Tbe lira Itallana 
IS af the same value wiih tbe French franc. 

69* United States on Venice. Redoee 14642 lire 4 
soldi 8 denaid piccoli to Federal money; excbange at 9 
cents per lira piccola* 

70* Venice on the United States. Reduce 814 dollars 
55 cents to Venetian money; excbaoge at 1 lira piccola 
for 8 cents. 

We have given tbe two preceding examples in tbe old 
corrency, for the sake of practice, although it has general- 
ly gone out of use. 

71. United States on Venice. Reduce 67S4 Kre 
Italiane 40 centimes to Federal money; exchange at IS J 
cents per lira Italiana. 

72. Venice on the UnHed States, Reduce 1817 dol- 
hrs 82 cents to V^etian money; exchange &t 1 lira Ita- 
liana for 18 cents. 

73. United States on Venice- Reduce 5236 lire 
Iialiane to Federal money; exchange at 18| cents per lira 
Italiana. 



TRIESTE. 



r* ' In Trieste accounts are kept and exchanges computed 
in florins and creutzers; or in rix doUars and creutzers. 
4 pfenings = 1 creutzer j 
50 creutzers :=! florin or gulden, 
1| florin, or 90 creutzers =1 rix dollar of account* 
The rix dollar specie is equal to 2 florins. 
The par of the florin is 49 cents, in Federal moneys 
which makes the dollar of account 72 centSj and the specie 
dollar 96 cents* 
74. United States on Trieste. Reduce 2g46 florins 
25 creutzers to Federal money; exchange at 48 cents per 

I florin, 
75. Trieste on United States. Reduce 1637 dollars 
48 cents to money of Trieste; at 1 florin for 47 cents. 
76, United States on Trieste. Reduce 2055 rix dol* 
bv% 25 creutzers to Federal money; exchange at 72 centr 
♦ J^ fix dollar- 
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77. Trieste on United States. Reduce 1738 doDui 
38 cents to monej of Trieste> exchange at 1 rix dollar 
fi>r 70 cents. 



ROME. 

In Rome accounts are kept, b^'the old i^stem, m 
scudi, paoli, and bajocchi; quattrini and mezzi quattrini 
are also sometimes reckoned. 

2 mezzi quattrini = 1 quattrmo, 
5 quattrini " =s 1 bajoccho, 
10 bajocchi == 1 paoIo, 

10 paoli, or 100 bajocchi = 1 scudo, or Roman crowns 

The Roman crown is. equal to the Federal dollar. 

The scudo di stampa d'oro, or gold crown, is equal to 
1 1.53. 

When the exchange between the United States' and 
Rome is at par, no reduction is required; for any number 
of scudi and bajocchi are equal to the same number of 
doUars and cents, and the reverse; for instance, 125 
scudi 75 bajocchi are equal to 125 doUars 75 cents. 

78. Rome on the United States. Reduce 1871 dol- 
lars 19 cents to Roman money; exchange at 1 scudo 2 
b&jocchi per dollar. 

79. United States on Rome. Reduce 2070 scudi 50 
bajocchi to Federal money; exchange at 101 cents per 
scudo. 

In 1809, the French moneys of account were introduc- 
ed into Rome. The scudo was reckoned at 5 francs 35 
centimes; the franc, therefore, was valued at 18 bajocchi 
3.45 quattrini. 

MALTA. 

Acounts are kept in this island in scudi, tari? and grani| 
20 grani=l taro, 
12 tari =1 scudo. 
The taro is likewise divided into 2 carlini, and a carline 
into 60 piccioli. The pezza, or dollar of exchangOf te 
equal to 2^ scudi. 

20* 
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The par valua of the Maltese scudo is 40 cents ia 
Federal money. 

The coins in circulation are chiefly Spanish doUars; 
and doubloons, and Sicilian dollars and ounces They 
are valued each at a certain rate, as follows, on which a 
variable agio is charged* 

Spanish dollar ^30 tari 10 grani« 

Spanish doubloon = 38 scudi 9 tari. 

Sicilian dollar ^30 tari. 

Sicilian ounce =6 scudi 3 tari* 

80. United States on Malta* Reduce 1103 Maltese 
scudi 9 tari to Federal money; eschange at 40 cents per 
scudo. 

81. Malta on the Uoited States. Reduce 874 dollars 
76 cents to Maltese money; at 1 scudo for 33 cents. 

82. United States on Malta. Reduce 3964 Maltese 
scudi 6 tari to Federal money; at 41 cents per scudo, 

83. Malta on the United States* Reduce 674 dollars 
60 cents to Maltese money; at 1 scudo for 40 cents. 



SMYRNA. 



Accounts are kept here in piastres or gooroosh. The 
piastre, also called the Turkish dollar, is divided some- 
times into 12 tetnios, sometimes into 40 paras or medinl; 
but the usual division is into aspersj the number of which 
varies. Thus, the English and Swedes divide the piastre 
bto 80 aspers; the Dutch, French, and Venetians into 
100 aspers; the Turks, Greeks, Persians, and Armenians 
into 120 aipers. An asper is a third part of a para. 

Bills of exchange are often drawn on Smyrna in foreign 
coioj particularly in Spanish dollars, which are always to 
be had there; but, if drawn in a coin not in current use, 
ilie exchange of tlie day is established to make the pay- 
ment 

The Turkish coins, owing to the frequent deterioration 
of them by the government, have been declining in their 
intrinsic worth for many years, and have no standard 
value. Foreign exchanges are conducted entirely ac- 
cording to the price of the day. 
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a4« Jtaftiited StatesjQn Smjnnui;. Re€hMvr5316| piastres 
o£ TurkfijF' to Federal money; esKhusgi^ «t 30 cents pep 
piastre. 

8fit Smjvna on the United States. Redtice 912 dol* 
lars:27:<»QSilft tp Tnridali' monej.; exobange at t piastre* 
for 21 cents. 

.86. Vtiitud: States on. SmTma. Seduce 7161^ Tiiik* 
isb pttstiea: tft Federal money:; exobai^e at 22 cents per 
piastre. 

S7(. &hDjznaiQn;Uhited States; Reduce 1138 dollars 
23 oents.tQ menejr of Smyrna;, excfaange at 1 piastre for 
20 i cents. 

. EAST INDIES. 

Before European colonies were established in the East 
Indies, particularly while the power of the Moguls pre- 
vailed in Hindostan, the monetar7 system was ver;y simple. 
There, was current throughout these vast domitiions one 
principal coin of silver, denominated the sicea^rttpiey. It 
was of a certain wei^ called the riecai The sicca was 
used also as a standard for weighing other articles. 

The: British possessions in the East Indies are divided 
into three presidencies, viz. Bengal, Bombay, and Ma- 
dnuk The monetary systems in these presidencies are 
different fisooLeach other. 



CALCUTTA IN BENGAL. 

Accounts are commonly kept here in current rupeet, 
imnai^andjrice. 

12 piee = 1 anna, 

16 annas = 1 rupee, currency. 

The East India Company', however, keep their ac- 
counts in sicca 'rupees, similarly divided, which bear a 
iHma^QT premium of 16 per cent, above current ripees. 

The- current rupee of Calcutta is 44^ cents, and tbe^ 
sicca rupee 51^ cents, in Federd money. 

Jk £ae o£nipees is 100000, and a Crope pf rupeee is 
}00 Lacs, or 10 millions of rupees. 
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88- Ufliled Stales OB Calcutta. Reduce 17438 xupees 
U WKtasj curreocjr of Calcoua, to Federal money; ex* 
dnqge at 48 cents per nroe^. 

89. Calcutta on the tTnited States. Reduce 0913 
doHavs 35 cents to monor of CalcutU; exchange at 3 
sicca rupees per dollar. 

90. United States on Cadcutta. Reduee 46173 cor- 
tent rupees 9 annas to Federal moDej; exchange at 46 
cents per rupee. 

91. CalcutU <Hi United States. Reduce 28953 dollars 
63 cents to current money of Calcutta; exchange at 1 
rupee for 44 cents. 

92. United States on Calcutta. Reduce a Lac of 
sicca rupees to Federal money; exchange at 53 cents per 
sicca rupee. 

BOMBAY. 

In the presidency of Bombay, accounts are kept m 
rupees, quarters, and rees. 

100 rees =1 quarter, 
4 quarters =1 rupee. ' 
The current value of the Bombay rupee is equal to 50 
cents in Federal money. 

93. United States on Bombay. Reduce 10137 rupees 
2 quarters 50 rees to Federal money; exchange at 50 . 
cents per rupee. 

94. Bombay on the United States. Reduce 6210 
dollars 48 cents to money of Bombay; exchange at 48 
cents per rupee. 

95. United States on Bombay. Reduce 8413 rupees 
of Bombay to Federal money; at 49 cents per rupee. 

MADRAS. 

In the presidency of Madras, there are different mone- 
tary systems, which may be distinguished under the heads 
of the old system and the new. 

According to the old system, accounts are kept in Har 




The current Taloe of diesnr 

The emcat vdv of ^ 
44AeMto. It.« 
and sixteendis. ^nie 

96. United Scitesoi 
of Madras to Fedend 

97. lifadras on Uniled 
SSfcfiotfito^niaiiefr. of 

98. UmiedSMooc 
oddUhrafttoFbdad 



CAlfTQK IH CHIHJL 

and eoA. 

10 cadi :>vL< 

lOmaoe =»ltd& 
ISIe taieiiaLiBckoned at:|l Ivtf ht Fedeiali 
99i Umtad States on Cimtan;. Reduce 1S144 triea 

5 mace to Federal monef; eschange at 1 dolbr 46 cents 

per tale. 

100. Canton on the United, States. Reduce 8754 
dollars 89 cents to money of Canton; exchange at 1 tale 
pes* 140 cents.. 

101. United States on Canton. Reduce 10235 tah 
to Fedend money; exolmnge at 149 cents per tale. 

JTAPAN. 

In the empire of Japan j TvUch oonsis's- of' several 
iihiDds^ to the east of Asia, accounts are kept in lobt 
smeSy and' oandurinn* 

10 candarmes=l mace, 
10 mace =«ltale. 
"Rle* Japanese"' tale is reckoned at 7.5>otsv Fodi i 
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3714 Jipan- 
; exchange 

696do0ar3 54 

m 1 tale per 75 cents* 

9Md tales 5 

:e at 76 




SUMATRA. 

Tbis iahod k diietf m poBemm of the DatiTes; but 
the EttpA hmanttll setdment ai Beacoolen* 

At Bcnooolen accomfs me kept m dolhxn^ Moocaoi^ 
9mi wmtdten. 

8 saiaHers^l soocoO| 
4 soocoos^^l doQ^. 

This dollar is reckoned at $1.10 m Federal moDej^ 
and b sometimes called a rial. 

105* United States oo Bencoolen. Reduce 1947 
BeDcoolen dollars $ soocoos 4 satellers to Federal monej; 
exchange at 110 cents per dollar of Bencoolen* 

106. Bencoolen on United States. Reduce $ 2379*51 
Federal money to monej of Bencoolen; exchange at 1 
dollar Bencoolen for 108 cents. 



ACHEEN. {JnihcislandofSiiimdray 

In Acheen accounts are kepi in takSy pardows^ mace» 
and copangi* 

4 copanga = 1 mace, 
4 mace = 1 pardow, 
4 pardows ^ 1 tale. 
The mace is a small gold coin worth ahout 26 cents 
Federal money^ which makes the tale $4/16, 

107. United States on Acheen. Reduce 1432 tales, 
3 pardows 2 mace to Federal money; exchange at 416 
cents per tale. 

103. Acheen on United States, Reduce 3620 dollars 
96^ cents to money of Acheen; at 1 tale for 412 cents. 
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JAVA. 

In Batavia, the capital of thb island, the floiin or guil- 
der of the Netherlands is the monetary unit; but instead 
of the decimal divisions, it is here sometpaes divided into 
tchillingSj dvbbeb^ ativers, and doits. 
5 doits =» 1 stivec, 

2 stivers = 1 dubbel, 

3 dubbels = 1 schilUng, 

4 schilling =1 jBorin or guilder. 

The florin of Java, as the florin of the Netherlands, is 
equal to 40 cents Federal money. 

109. United States on Batavia. Reduce 11841 florins 
3 schillings 2 dubbels to Federal inoney; exchange at 40 
cents per florin. 

110. Batavia on the United States. Reduce $ 13746. 
69 to money of Batavia; exchange at 1 guilder for 38 
cents. 

111. United Sutes on Batavia. Reduce 42328 guil- 
ders 50 centimes to Federal money; exchange at 42 cents 
per guilder. 

MANILLA. [ Bi the idand of Luzon), 

In Manilla, the capital of the Spanish East India pos- 
sessions, accounts are kept in Spanish dollars or pesos^ 
realsy and maravedis. 

34 maravedis = l real, 
8 reals = 1 dollar. 

112. United States on Manilla. Reduce 6341 dollars 
6 reals 17 maravedis to Federal money; exchange at 101 
cents per Spanish dollar. . * 

113. Manilla on United States. Reduce $5274.55 
to money of Manilla; exchange at 1 Spanish dollar per 
doUar. 



COLOMBO. { Bi the island of CeyUm). 

In Colombo, accounts are kept in rix dollarSyfanamSf 
and pice 
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4 pice ^^1 fanam, 
12 lanaim^^i rix doUar* 
The corrent value of this rix dollar is 40cts. F. manej. 

114, United States on Colombo. Reduce 73^ rii 
dollars 9 fanams to Federal money; exchange at 40 cento 
per rix dollar. 

115. Colombo on United States. Reduce $1426,71 
Federal money to money of Colombo; exchange at 1 rix 
dollar per 3d cents. 



MAURITIUS, [Mi of FVunce.) 



In Mauritius, accounts are kept in two different ways, 

iHx, m dollars of 100 cents^ which is the mode adopted 

in public or government accounts; and in dollars^ livns^ 

ina foUi which method is mosdy used by merchants. 

20 sols = 1 livre. 

10 livres^l dollar* 

These are called colonial livres, and are 10 cents each, 

110. United Slates on Mauritius* Reduce 4102 dol- 
lars 7 Hvres 10 sols to Federal money; exchange at 1 
dollar per dollar of Mauritius. 

117. Mauritius on United States. Reduce ^7647.47, 
Federal money, to money of Mauritius; exchange at 98 
cents per dollar of Mauritius. 



ARBITRATION OF EXCHANGE. 



Arbitration of excdanoe is a comparison of tlie 
courses of exchange between di^erent countries, in order 
to ascertain the most advantageous course of drawing or 
remitting bills. It is distioguished into simple and com- 
pound arbitration. 

Simple Arbitration is a comparison between the ex- 
changes of two places through a third; that is, it is finding 
such a rate of exchange between two places, as shall be 
in proportion to the rates quoted between each of them 
and a third place. The exchange thus determined 19 
called the arbitrated price. 
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If, for exmnple, die coune of exchange ^between Lon* 
don and Paris is 24 francs for 1 pound sterling, and be* 
tween Paris and Amsterdanoi 54 pence Flemish for 3 
francs, the arbitrated price between London and Amster- 
dam through Paris, is 36 shillings Flemish for 1 pound 
sterling; for, as 3fr. : 24fr.=54d. : 36s. Flem. 

Suppose the arbitrated price to be, as before stated, 
36 s. Flemish for £1 sterling; and suppose the direct 
course between London and Amsterdam to be 37 s. 
Flemish; then London, by drawing directly on Amster- 
dam, must give 37 s. Flemish for £1 sterhng; whereas, 
by drawing through Paris, he will give only 36 s. Flemish, 
for ^ 1 sterling. It is therefore the mterest of London 
to draw indirectly on Amsterdam threu^ Paris. 

On the contrary, if London remits directly to Amster- 
dam, London will receive 37s. Flemish for £l sterling; 
but, by remitting throudi Paris, London will receive omj 
36 s. Flemish. It is me interest of London, therefore, 
to riemit directly to Amsterdam. 

118. If the exchange of London with Genoa is 47 d. 
sterling per pezza, and that of Amsterdam with Genoa 86 
grotes Flemish per pezza, what is the proportional or 
arbitrated exchange betwepn L(»idon and Amsterdam 
through Genoa ? that is, how many shillmgs and grotes 
Flemish are equal to £1 sterling? 

Since 47 d. sterlingis equal to 1 pezza, and this pezza 
is equal to 86 grotes Flemish, the question may be stated 
thus; 47 d. sterling : 240d. sterling=86 grotes Flemish: 
Ansl which is 36 s. 7{j grotes Fl. By the Chain Rule, 
(See Art. xxvi), the statement is as follows. 

1 pound sterling. 
1 pound sterling =240 pence. 
47 pence = 1 pezza. 

1 pezza = 86 grotes Fl. 

12 grotes = 1 shiUing Fl. 

The product of the consequents being divided by the 
OToduct of the antecedents, will give 36 sh. 7/y grotes 
PI. for the answer. 

119. If the exchange on London with Hamburgh Js 
3t shillings 2 grotes Flemish banco for £ 1 sterling, and 

21 
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tfatt of Amsterdim with Hamburgh 33| stivers per nx 
dollar of 2 marks, what is the arbitrated exclnnge be- 
tween London and Amsterdam through Hamburgh? 

Since* 2 marks are 64 grotes Flemish and 3^ stivers 
ve 66| grotes Flemish, £e question may be stated thus, 
64 grotes Fl.: 66| grotes FL = 34 s. 2 grotes Fl. : Ans. 
By the Chain Rule, the statement is as follows, 

1 pound sterling. 

1 pound sterliz^=34 s. grotes Flem. 
8 s. Flem = 3 marks. 

2 mprks = 33| stivers. 

6 stivers s= 1 s. Flemish. 

120. If the exchange of London on Leghorn is 51 ^d. 
sterling per pezza, and that of Amsterdam on Le^ora 
92f grotes Flemish per pezza, what is the proportional 
exchange between London and Amsterdam through Leg- 
horn.^ 

121. If the exchange of London on Lisbon be 68 d. 
sterling per milree, and that of Amsterdam on Lisbon 48 
grotes Flemish per old crusado, what is the arbitrated ex- 
change between London and Amsterdam through Lisbon ? 

122. If the exchange of London on Madrid is 42 d. 
sterling per dollar of plate, and that of Amsterdam on 
Madrid 96 grotes Flemish per ducat of plate, what is the 
proportional exchange between London and Amsterdam 
through Madrid? 

123. If the exchange of London on Paris b 24 francs 
per £ 1 sterlmg, and that of the United States on Paris 
18J cents per franc, what is the arbitrated or propor- 
tional exchange between London and the United States 
tlirough Paris? 

124. If the exchange of London on Amsterdam is 11 
florins 16 stivers per £ sterling, and that of the United 
States on Amsterdam 38 cents per florin, what is the 
arbitrated exchange between the United States and Lon- 
don through Amsterdam? 

125. If the exchange of the United States on Paris is 
18 cents per franc, and that of Amsterdam on Paris 54 
grotes .Flemish for 3 francs, what is the proportional 
exchange between the United States and Amsterdam 

through Paris? 
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126. If the exchange of the United States on Lisbon 
b $1.24 per mihree> and that of Paris on Lisbon 540 
rees per ecu of 3 francs, what b the proportional ex- 
change between the United States and Paris through 
Lisbon? 

COMPOUND ARBITRATION. 

Compound arbitration is a comparison between the 
exchanges of more than three places, to find the arbitrat- 
ed price between the -first place and the last, in order to 
determine on the most advantageous mode of negotiating 
bills. 

127. Suppose the exchange between London and 
Amsterdam to be 35 shillings Flemish for £ 1 sterlmg; 
between Amsterdam and Lisbon, 42 pence Flemish per , 
old crusado; and between Lisbon and Paris, 480 rees 
per ecu of J3 firancs; what is the arbitrated price between 
London and Paris? 

First, 35 s. Fl. : 42d. Fl. = £ 1 sterling : A; which is 
2 s. sterlmg. 

Secondly, 1 old crusado : 480 rees==2s. sterling : A; 
which is 2s. 4|d. sterling. 

Thirdly, 2 s. 4|d, sterlmg : £ 1 sterlmg =8 fitmcs : 
A ; whicn is 25 francs. 

Hence the arbitrated price b 25 francs for £ 1 sterling. 
But all such operations are best performed hf the Cham 
Rule; thus, 1 pound sterling. 

1 pound sterling = 35 shillings Flemish 
- 3^ shillings Fl. = 1 old crusado. 

1 old crusado . =400 rees. 
480 rees ' = 3 francs. 

The product of the consequents divided hj that of 
the antecedents gives 25 francs per £ sterling, as before. 

128. Suppose a merchant in London has a sum of 
money to receive in Cadiz, the exchange being at 38 d. 
sterling per dollar of plate; but, instead of drawing dj- 
recdy on Cadiz, he draws on Amsterdam, ordering hb 
agent there to draw on Paris, and Paris to draw on Ca- 
diz; the exchange between London and Amsterdam being 
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m S^ «KaJitMw Flemish per pound sterling; between Am* 
IB ifta Paris 52^ grotes Flemish per ecu of S 
\l and between Paris and Cadiz 15 francs 50 cen- 
per doubloon of plate. What is the arbitrated 
price between London and Cadiz ? 

1 dollar of plate. 
4 dollars a'' plate ^ I doubloon of plate. 
1 doubloon of plate =^ 15j francs, 
3 francs = 53^ grotes Fl, 

12 grotes Fl. ^ 1 shilling FL , 

35 sliiilings Fl. =240 pence sterling. 

The result is 39J^ d. sterling per doEar of plate 
The circuitous operation is, therefore, the most advanta- 
geous, as London gees 39^ d. nearly^ Instead of 3dd. for 
«aich dollar of plate. 

129. London having a sum to receive in Lisbon, when 
the exchange is at 64 d. sterling per milree, draws on 
Lisbon, but remits his bill to Hamburgh to be negotiated, 
and directs the returns to be made to him in bills on 
Leghorn; the exchange between Hambiurgh and Lisbon 
being 45 grotes Flemish per old crusado; between Ham- 
burgh and Leghorn 85 grotes Flemish per pezza; and 
between London and Leghorn 52 d* sterling per pezza^ 
What is the arbitrated price between London and Lis- 
bon ? and what does London give per mihee by the cir- 
cuitous exchange ? 

130. A merchant io London has a sum to par in 
Petersburg, and anotlier to receive in Genoa; but there 
being no regular exchange between these places, London 
draws on Hamburgh, and remits his bill to Petersburg, 
directing Hamburgh to draw on Genoa; tlie exchange 
between London and Genoa being 46|d. sterling per 
pezza; between Hamburgh and Genoa 81 grotes Flemish 
per pezza; and between Petersburg and Hamburgh 23 
sciiillings Lubs per ruble. What is the exchange between 
London and Petersburg resulting from tlie operation? 
that is, how many pence sterling does London pay for 
the ruble? 

131. A merchant in the United States has funds in 
Fai'b, and owes a sum of money in Hamburgh; he draws 
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(Ml London, remits his biD to Hambm^, mad dmcts 
London to draw on Paris; the exchmge betweoi die 
United States and Paris being 18 cents per franc; be- 
tween London and Paris 24 francs 25 caitimes per £ 
sterling; and between Hamburgh and Loodcm 131 marks 
banco per £ sterling. How manj cents per mark banco 
does the American merchant pqr by this course of ex- 
change ? 

132. A merchant in the United States bdng indebted 
in London, remits bills on Paris to his correspondent in 
that city, and directs him to obtam bills of Paris <mi Lis- 
bon and remit them to his creditor in London; the ex- 
change between the United States and France being 18 
cents per franc; between Paris and Lisbon 465 rees per 
ecu of 3 francs; and between London and Lbbon 63d. 
sterling per milree. In this course of exchai^e, how 
many pence sterling are paid with one dollar of the Unit- 
ed States ? 

In the preceding examples, no notice' is taken of the 
expenses mcident to exchange operations, such as com- 
mission, brokerage, interest, &c.; but in all transactions 
of business, it is necessary to make allowance for the 
difference of charges between direct and indirect ex- 
changes, in order to decide on the preference of the one 
to the other. ^^ ^ ^ , 

FOREIGN COINS. 

THE SILVER COINS of foreign countries, rendered 
current in the United States, by Act of Congress, 'are 
as follows. Spanish dollars and parts thereof, at 100 
cents the dollar. Dollars of Mexico, Peru, Chili, and 
Central America, of not less weight than 415 pains each, 
and those restamped in Brazil of the like weight, and of 
not less fineness than 10 oz. 15 dwt. pure silver in the 
Troy pound, all at 100 cents the dollar. The Five- 
franc pieces of France, weighing 384 grains each, and of 
not less fineness than 10 oz. 16 dwt. pure silver in the 
Troy pound, at 93 cents the piece. 

21* 
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TttB GOLD COINS of foreign countries, witli their 
ref pective weights, and values, are staled in the following 
Table. Those of the countries printed in Italics are 
rendered curreDt, by Act of Congress, 



JV^OMet qf C^mtriu tmd Comg* 






Fahm. 



ACSTEUN DOMINIONS. 

SouvereJn, 

Double Ducat, . • • . • 
Hungarian, Ducat* • . . 

6AVAJUA 

Carolin, ....,,• 
Max d'or, or MaxlmillaR, 
Ducat; «•.•••• 

B£RNE. 

Ducat, double in proportion, * 
Pistole, ....... 

BRAZIL, 

Jabannes, half in proportion . 

Dobraon, 

Dobra 

Moidore, half in proportion, . 
Crusade, .*•..• 

BRUNSWICK. 

Pistole, double in proportionj 
Ducat^ ..•».,♦ 

COLOGNE, 

Ducat, -; 

COLOMBIA, 

Doubloon 



DENMARK. 

Ducat, Current, . . . , 

Ducat, Specie, . • • . 

Christian d'or, • • • • 

EAST INDIA- 

Rupee, Bombay, 1818, . , 

Rupee, Madras, 1818, , . 

Pagoda, Star, . . , , . 

ENGLAND, 

Guinea, half in proportion, , 
iSorereign, half in proportion^ 



5 14 
4 12 
2 6J 

6 6J 
4 4 
2 5| 

1 23 
4 21 



18 



34 


12 


18 


6 


6 22 




16} 


4 


21| 


2 


5| 


2 


5J 


17 


9 


2 




3 


s| 


4 


7 


7 


11 


7 


12 


2 


4J 


6 


H 


\ & 


A 



3 37 7 

4 68 9 

2 29 6 

4 95 T 

3 31 8 
2 27 5 

1 98 6 

4 54 2 

17 06 4 
32 70 6 
17 30 1 

6 55 7 
63 5 

4 54 8 

2 23 

2 26 7 
15 53 5 

1 81 2 

2 26 7 

4 02 1 

7 09 6 
7 11 

1 79 8 

5 07 5 
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Seven ShiOii^ Piece, • . . 

FRANCE. 

Louis, coined before 1786, • • 
Double Louis, before 1786, . • 
Louis, coined since 1786, • • 
Double Loub,*since 1786, • • 
Napoleon^ or 20 francs, • • • 
Double Napdeon or 40 francs, • 
Same as the new Louis Ghiinea, 

Frankfort on the main. 

Ducat, • • • 

GENEVA. 

Pistde, old, • 

Pistole, new, . ' 

HAMBURG. 

Ducat, double in propordon, 

GENOA. 

Sequin, 

HANOVER. 

Double GrecNTge (l*or, single in pro. 

Ducat, 

Grold Florin, double in pro^, • 

mX^LAND. 

Double Ryder, • • • • • 

Ryder, 

Ducat, 

Ten Guilder Piece, 5 do. in pro*n, 

MALTA, 

Double Louis, • • • • • * 

Louis, • 

Demi Louis, 

MEXICO. 

Doubloons, shares in pro'n, • • 

MILAN. 

Sequin, 

Doppia or Pistole, .* . . . 

Forty Livre Pieces, 1808, . . 
NAPLES. 

Six Ducat Piece, 1783, . . . 

Two do. oi; Sequin, 1762, . 

Three do. or Oncetta, 1818, 



t 19 


6 5^ 
10 11 


4S2 


9 20 


4 ^ 
8 7 


5 


2 6J 


4 n 


3 15| 


2 5i 


2 5J 


8 13 


2 5J 
2 2 


12 21 


6 9 


2 5J 
4 8 


10 16 


5 8 


2 16 


17 9 


2 5f 


4 1.; 


8 8 


5 16 


1 201 



1 69 8 



4 84 6 
9 69 7 
4 67 6 
9 15 3 

3 85 1 
7 70 2 

4 65 5 


2 27 9 


3 98 5 
3 44 4 


2 27 9 


2 30 2 


7 87 9 
2 29 6 
1 67 


12 20 5 
6 04 3 
2 27 5 
4 03 4 


9 27 8 
4 65 2 
2 S3 6 


15 53 5 


2 29 
3«0 7 
7 74 2 


5 24 9 
1 59 1 
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GcU LioB, or 14 Florin Piece, 
Tee Florin Piece, 1820, . . . 



Ilmdnqik Pistole, double in plo^^ 
Knole or Draiipia, 1787^ . . 
Knole or Droppii, 1796, . . 
'[*^leresl^ 1816, . . . 



Pislole cM since 1785, j^ in I■t>^^ 
Swpi, uml B ptopuitno, 
CaAno, cM sance 178S, 1 in proVi, 
Piece of 20 Fnncs, or Jtbrei^o, 

ffOUUCD. 

Duett, •••••••• 

Dohnon, ••••••• 

Dohn, 

Johmiies, ....... 

Moidore, hdrin propordon, • 
Piece of 16 Testoons, 1600 Rees, 
Old Cmsado or 400 Rees, 
New Cnisado or 480 Rees, 
Milree, coined in 1755, . 
PEUS^IA. 

Ducat, 1748, .... 

Ducat, 1787, 

Frederick, double, 1769, 
Frederick, double, 1800, 
Frederick, single, 1878, . 
Frederick, single, 1800, • 

ROME. 

Sequin, coined since 1760, 
Scudo of Republic, • • 

RUSSIA. 

Ducat, 1796, . . 
Ducat, 1763, . . 
Gold Ruble, 1756, 
Gold Ruble, 1799, 
Gold Polten, 1777, 
foipefiaK 1801, 



6 7| 
4 7| 


18 9 


4 14 


4 14 


4 ^ 


6 20 


2 5 


29 6 


4 3J 


2 5i 


34 12 


18 6 


18 


6 22 


2 6 


15 


16^ 
19| 


2 d| 
2 5| 
8 14 


8 14 


4 7 


4 7 


2 ^ 

17 Oi 


2 6 


2 5| 
1 O5 


18| 





5 04t 
4 01 9 

16 62 8 
4 19 4 

4 13 5 
a86 1 

5 41 1 
3 28 

27 34 
3 564 

^27 5 



17 
6 
2 



32 70 8 
17 30 1 
06 4 
55 7 
12 1 
58 8 
63 5 
73 

2 27 9 

2 26 7 
7 97 5 
7 95 1 

3 99 7 
3 97 5 

2 25 1 
15 81 1 

2 29 7 

2 26 7 

96 7 

73 7 

35 5 

. 1 ^^ 
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Sin- 



Half Imperial, 1801, . • 
Half Imperial, 1818, . . 

SARDINIA. 

Cwlino, half in proportion, 

SAXONY. 

Ducat, 1784, • r • . 

Ducat, 1797, . • . . 

Augustus, 1754, • • • 

Augustus, 1784, • . • 
SICILY. 

Ounce, 1751, • • • • 
DouUe Ounce, 1758,. . 

SPAIN. 

Doubloons^ 1772, double and i 
gle and sliares in proportion. 

Doubloon, 

Pistole, . . . . . . 

Coronilla, (GoldDol) or Vintem, 1801, 
SWEDEN. 

Ducat, 

SWITZERLAND. 

Pistole of Helvetic Republic, 1800, 

TREVES. 

Ducat, 

TURKEY. 

Sequm fonducli j of Cons*ple, 1773, 
Sgqomfonducli^of Cons*ple, 1789, 
Haff Misseirj 1818, . . . . 

Sequin Fonducli, 

Yeermeeblekbiek, . . • . 

TUSCANY. 

Zechino, or Sequin, • • . • 
Ruspone of kmgdom of Etruria, 

VENICE. 

Zechino, or Sequm, shares in pro. 

WmTEBTBURO. 

Carolin, ..4 

Ducat, 

ZUllICH. 

Ducat, double and half in pro*n, 



3 20i 

4 3| 

10 7J 




2 201 
5 17 



2 6 

6 SI 

2 5 

2 5| 



3 91 8 
3 93 3 


9 47 3 


2 26 7 

2 27 9 

3 92 5 
3 97 4 


2 50 4 
5 04 4 


16 02 8 

15 SB 5 

3 88 4 

98 3 


2 23 5 


4 56 


2 26 7 


1 86 8 
1 84 8 
52 1 
1 83 
3 02 8 


2 31 8 
6 93 8 


2 31 


4 89 8 
2 23 6 



3 26 7 
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FOREIGN WEIGHTS AND MEASURES. 

The weights and measures of GREAT BRITAIN are 
the same as those of the United Stales, excepting the 
variations which are noted in the tables of * Weights and 
Measures,' page 27, 



The weights and manures of FRANCE being mare 
nicely adjusted than those of any other coimtrj, will be 
Iiere given the more fully on that account. It is, however, 
to be observed, that these weigjits and measures are ac- 
cording to a new system, not yet m very common use. 

The fundamental standard adopted in France for tbe 
metrical system of weights and measures, is a quadrant 
of the meridian; that is to say, the distance from tiia 
equator to the north pole* This qiradrant is divided into 
ten millions of equal pans, and one of these equal parft 
ts called the Metre, which is adopted as the unit of 
kn^h, and from which by decimal multiplication and 
division all other measures are derived. 

In order to express the decimal proportions, the fol- 
lowing vocabulary of names has been adopted. 
For multipliers, 

the word Deca prefixed, means 10 times. 

" Hecto '' " 100 times* 

" Chilo '' " 1000 times. 

" Myria ^' '* lOOOO times 

For divisors, 

the word Z>cct prefixed, expresses the 10th part 
" Centi *' ** lOOthpart. 

** Milli '* *< lOOOthpart. 

It may assist the memory to observe that the terms for 
multiplying are Greek, and those for dividing, Latin 
Thus, Deca-metre means 10 Metres. 

Deci-meire " the 1 0th part of a Metre- 

Jfecto-mttre *^ 100 Metres. 

Cenii'metre '' tiie lOOth part ofaMetre;&# 



XVUI. WEIGHTS AHO MEASURES Sil 

F&ENCH Long Measure. 

*he Jtfetrej which is the unit of long measure, is equal 

9.371 English inches. 

= 1 centi-metre, 
= 1 deci-metre, 
= 1 Metre 
= 1 deca-metre, 
= 1 hecto-metre, 
= 1 chiio-metre, 
=1 myria-metre. 



10 milli-metres 
10 centi-metres 
10 deci-metres 
10 Metres . . 
10 deca-metres 
10 hecto-metres 
10 chilo-metres 



French Square Measure. 
^he Jlre^ which is a square deca-metre (or 100 square 
Ires) J is the unit of square or superficial measure, and 
gual to 3.953 English square rods. 

10 milliares • • = 1 centiare; 

10 centiares • • = 1 deciare; 

10 deciares • • =1 Are; 

10 Ares . . =1 deeare; 

10 decares . . =1 hectare; 

10 hectares • • = i chilare; 

10 chilares . . =lih3rriare. 

French Measures of Capacitt. 
The LitrCj which is the cube of a decimetre, is the 
of all liquid measures, and of all other measures of 
eicity. The Litre is equal to 61.028 English cubic 
les. . • 

10 millilitres . . =1 centilitre; ' 

10 centilitres . . =1 decilitre; 

10 decilitres . • =1 Litre; 

10 Litres . . =1 decalitre; 

10 decalitres . . =1 hectolitre; 

10 hectolitres . = 1 chilolitre; 

10 chilolitres . . = 1 myrialitre. 

French Solid Measure. 
The Sterej which is a cube of the metre, b the unit of 
d measure, that is used for fire-wood, stone, &c. 
e Siere is equal to 35.31714 English cubic feet; it is 
same as the chilolitre in measures of capacity. 
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10 dccHteres 
10 Sieres . 



= 1 Stere; 
^1 decastere. 



French Weights. 
The Gramme^ which is tlie weight of a cubic centi- 
metre of distilled water of the teraperatiire of meking 
is ilie imit^f all weights. The Granime is equal to 

GraiasTra^ 

0.0154 

0,1543 

1.5434 

15.4340 

= 154.3400 

= 1543.4000 

= 15434.0000 

=154340,0000 



ice 

15.434 grains Troy 

A milligramrae is 1000th part of a gramme, ^ 

A centigramme is 100th part of a gramme, ^^ 

A decigramme is 10th part of a gramme, := 

A GRAMME ^ 

A decagramme is 10 grammes, = 

A hectogramme is 100 grammes, 
AchiJogramraeis 1000 grammes, 
A rayriagramme is 10000 grammes, 

All die preceding French weights and measures are de- 
duced from some decimal proportion of the metre. Thus 
the chilogramme corresponds with the contents of a 
cubic vessel of pure whaler at the lowest temperature, the 
side of which vessel is the ientk part of the metre (the 
decimetre), and the gramme answers to the like contents 
of a cubic vessel, the side of which is the hundredth part 
of the metre (the centimetre); for the contents ol all 
cubic vessels are to each atiier in the triplicate ratio of 
their sides. 



100 lb. of HAMBURGH 

The shipfund is 280 lb. 
1 foot J Hamburgh 
The Hamburgh eO is 2 feet 
The Hamburgh mile 
The Jass of Hamburgh 
The last of grain is 60 ftisses 
The ahoi of Hamburgh 

100 lb. of AMSTERDAM 
4 sliipfimds is 1 ship- pound 
f^* Amsterdam last 



= 10G.3 ib. avoirdupois* 
= 299 lb. avoirdupois* 
= 11.289 inches, U, S. 
= 22.578 inches, U. S. 
= 4.6S4 miles, U.S. 
= 1.494 bushel of U. S. 
= 89.64 bushels of U.S. 
^38.25 gallons, U. S. 

= 103.93 lb. avoirdupois. 
= 326.79 lb. avoirdiiiiois 
= 85.243 bushels, U.S. 
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The Aam (liqu'd) 
The Amsterdam foot 
The ell of AinsterdiaiQ 
The ell of the Hague « 
The ell of Brabant 

lOOlb. of PORTUGAL 

An arroba is 32 lb. 
The moyo, a dry metsure 
The ahnude, a liquid Aieasure : 
The pe or foot, long metsure : 
The pdmo or standard span : 
The \rara is 5 palmos > 

The {Portuguese mile 

1001b. of SPAIN 
The arroba of wine 
The fanega, ^ of a cahiK 
Thb Spanish standard foot 
The vara, a cloth measure 
The legua or league 



=41 gallons, U. States. 
= 11.147 inches, U. S 
=27.0797 inches, U. S. 
=27.333 inches, U. S. 
=27.586 inches, U. S. 

= 101.19 lb. avoirdupois. 
= 32.38 lb. avoirdi^pois. 

=23.03 bushels, U. S. ' 

=4.37 gallons, U. S. 

=12.944 inches, U. S. 

=8.64 inches, U. S. 

=43.2 inches, U. S. 

= 1.25 mile, U. S. 

= 101.44 lb. avoirdupois. 
=4.245 gallons, U. S. 
= 1.599 bushels, U. S. 
= 11.128 inches, U. S. 
=33.384 inches, U. S.' 
=4.291 iplles, U. S. 



1 00 S). victualie, of SWEDEN = 
The^ Swedish foot 
The' Swedish ell is 2 feet 
The Swedish mile = 

The kann, (both dry and iiquid)= 
100 kanns = 

100 kanns = 

100 lb. of RUSSIA 
400 lb. make 1 berquit = 

A pood is 40 lb. Russian = 
A chetwert, a dry measure, = 
The vedro, a liquid measure, = 
The Russian inch = 

The Russian foot = 

The arsheen, a cloth measure, = 
The sashine or fathom = 

A worst or Russian mile = 

22 



B 93.76 lb. avoirdupois* 
= 11.684 inches, IT. S. 
=23.368 inches, U. S. 
=6.64 mites, U. S. 
= 159f cubic m. U. S. 
=69.09 galls. wbe,U. S. 
=7.42 busheb, U. S. 

=90.26 lb. avoirdupois. 
=361.04 lb. avoirdupois. 
= 36.1054 lb. avoir's. 
=5.952 bushels, U.S. 
=3.246 gallons, U S. 
= 1 inch, U. S. 
= 13.75 inches, U S, 
=28 inches, U. S. 
=7 feet, U. S. 
=3500 feet) U. S. 
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1001b. of PRUS8IA 

The quintal is 110 lb. 

The schefiel, a dry measure, 

The euner, a liquid measure, 

The Prussian foot 

The Prussian ell 

The Prussian mile 

100 lb. DENMARK, 

The centner is 100 lb. = 

The shippond is 320 lb. = 

The bbl.or toende, a dry meas. = 
The viertel, a liquid measure. = 
The Danish or Rhmeland foot = 
The Danish ell is 2 feet = 

The Danish mile = 

A cantaro grosso, NAPLES, = 
The cantaro piccolo = 

The tomolo, a dry measure, = 
The carro is 36 tomoli : 

The barile, a liquid measure, = 
The carro of wine is 24 barili : 
The palmo, long measure. 
The canna is 8 palmi 

1001b. or libras, SICILY, 

The cantaro grosso 

The cantaro sottile 

The salma grossa, a dry measure. 

The salma generale 

The salma, a liquid measure. 

The palmo, a long measure, 

The canna is 8 palmi 

1001b. of LEGHORN, 
The sacco, a dry measure, 
The barile, a liquid measure, 
165 braccia, cloth measure, 
The canna or4 braccia 



= 103. 1 1 lb. avoirdupds 
= 113.421 lb. aToir*». 
= 1.6594busbel, U. S. 
= 18.14 gallons, U. S. 
= 12.356 inches, U S, 
=26.256 mches, U. S. 
=:4.68 miles, U. S. 

= 110.28 lb. aroir's. 
= 110.28 lb. avoir's. 
=352.896 lb. 
=3.9472 bushels, U. S. 

=2.041 gallons, U. S. 

= 12.356 inches, U. S. 

=24.712 inches, U. S. 

=4.684 miles, U. S. 

= 196.5 lb. avoirdupois. 
= 106 lb. avoirdupois: 
= 1.451 bushels, U. S. 
=52.236 bushck, U. S 
= 11 gaUons. U.S. 
=264 gaUons. U. S. 
= 10.38 inches, U. S. 
=83.04 inches, U. S. 

=70 lb. avoirdupois 
= 192.5 lb. avourdupois. 
= 175 lb. avoirdupois. 
=9.77 bushels, U. S. 
=7.85 bushels, U. S. 
=23.06 gallons, U. S. 
=9.5 inchesi, U. S. 
=76 inches, U. S. 

=75 lb. avoirdupois. 
=2yV bushels, »U. S 
= 12 gallons, U. S. 
= 100 yards, U. S. 
«.Q3 inches, U. S. 
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too lb. peso grosso of GENOA, = 

100 lb. peso sottile 

The mina, a dry measure, 

The mezzar^la, liquid measure, = 

The pahno, long measure, 

The braccio is 2^ palmi 

100 lb. peso grosso, VENICE, 

100 lb. peso soltile 

The stajo, a dry measure, 

The moggio is 4 staja 

The bigoncia, liquid measure, 

The anfora is 4 bigonzi. 

The braccio for woollens, 

The bracci<^for silks 

The Venetian foot 



76.875 lb. avoir's. 
(59.891b. avoir's. 
3.426 bushels, U. S 
39.22 gallons. U. S. 
9.725'inch^s, U. Sr 
= 22.692 mches, U. S' 

= 105.18 lb avour's. 
=66.4 lb. avoir's. 
=2.27 bushels, U. S. 
=9.08 bushels, U. S. 
=34.2375 gdls. U. S. 
= 136.95 gaUs.U. S. 
=26.61 inches, U. S. 
=24.8 inches, U. S. 
= 13.68 inches, U. S. 



lOOlb. of TRIESTE, 
The stajo, dry measure, 
The oma, or eimer, liquid 
The ell for woollens 
The ell for silks 
The Austrian mile 

1001b. or libras, ROME, 
The rubbio, dry measure. 
The barile, liquid measure, 
The Roman ioot 
Tha mercantile canna 
The Roman mile 



= 123.6 lb. avoirdupois. 
=2.344 bushek, U. S. 
= 14.94 gallons, U. S. 
=26.6 inches, U. S- 
=25.2 inches, U. S 
=4.6 miles, U. S* 

= 74.77 lb. avoirdupois. 
=8.356 bushels, V. S. 
= 15.409 galls. U. S. 
= 11.72 inches, U. S. 
=78.34 inches, U. S 
=7.4 furlongs, U. S. 



100 lb. or 100 rottoli, MALTA,= 
The salma, dry measure, = 

The foot of Malta 
The canna is 8 palmi = 

The cantaro, kintal, SMYRNA,= 
The oke or oka = 

The killow, dry measure, = 

The pic, long measure,^ = 



= 174.5 lb. avoirdupois. 
=8.221 bushels, U. S 
= 11^ mches, U. S. 
=81.9 inches, U. S. 

= 129.48 Ib.avoirdupois, 
=2.833 lb. avoirdupois* 
= 1.456 bushels, U S. 
=27 inches, U. S. 
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A factory maond of BENGAL, 

A baztf maund, 

The haut or cubit 

Theguz = 

The cost or mSe 

The maund of BOMBAY, 
The candj is 20 maunds a 

A bag of rice weighs 6 maunds : 
The candy,' dry measure. 
The haut or corid 

The maund of MADRAS, 
The candy is 20 maunds 
The boruay, a Malabar weight, -■ 
The garee, dry measure, 
The covid, long measure, 

The pecul of CANTON, 

The catty islOOth part of a pecid, : 

The covid or cobre, long meas. : 

The pecul of JAPAN, 

The catti is 100th part of a ^cul, < 

The,inc or tattamy, long meas. : 

ThobaharofBENCOOLEN, = 

The bamboo, liquid measure, 
The coyang is 800 bamboos 

ThebaharofACHEEN, 
The maund of rice 
The loxa of betel iiuts 
The loxa of nuts (when good) 

ThepeculofBATAVIA, 
SSkanoes, liquid measure. 
The ell, long measure. 



=3s74|B». a f o ud up oh. 
=82^ B». aroinli^oii. 
= 1B indies, U. S. 
=1 yard UL S. 

= 1.338 Biles U. a 

=28 lb. a¥oirdiqxMS. 
xs560Hi. avoirdupMS 
= 168 lb. ayoiiAi^ois. 
=25 bushels, U. 8. 
= 18 inches, U. S. 

=25 lb. aFoirdupoisw 
=500 0). avoinfaipois 

r482.25B. aroir's. 

= 140biisheb, U. 8. 

= 18 inches, U.. S. 

= 133^ lb. anroirdupois. 
= 1.333 lb. avoirdupois 
= 14.625 inches!}. Sw 

= 130 lb. avoirdupois 
= 1.3 lb. avoirdupois. 
= 6.25Cset, U. S. 

=560 lb. avoirdupob. 
= 1 gallon, U. S. 
= 800 gallons, U. S. 

=423.425 lb. avoir's. 
=75 lb. avoirdupois 
= 10000 nuts. 
= 1681b. avoirdupois. 

= 135^1 lb. avoirdupois 
i 13 gsdlons, U. S. 
=27 mches, U. S. 
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The candy of COLOMBO, s^SOOlb. avoirdupois. 
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MENSURATION. 

Meksuratioit is the art or pracdce of meaainnr. 
and has primary refiereDce to the meKuremeo: &f supeT-- 
ficies and solids. 

Mensuration involves a knowled^ of Geon^nrr; cjd, 
as that science is not the olnect of das voriu «e sksdIL 
confine our exercises under this head lo those xDeasure- 
ments, which are most Hkely to be useiul io the orcIiau'T 
concerns of life. 

SUPERFICIES 0& SCBFACE. 

It has abeadj been tau^, that soiiaces are iDearored 
in sqnaretj and that the area o( wnj square figure, or any 
pandlelogram is found by multipljiDg together cLe lenzth 
and breadth of the figure. For obserraxiocs oa the square 
and parallelogram, see page 162. 

Area of a RnoafBrs. A rhom- 
bus is a figure with four equal 
sides, having two of its angles 
greater, and two less than the 
angles of a square. The greater 
angles are called obtme angles, 
and the smaller, acute angles. 
To find the area of a rhombus, /rsf drop a perpendicular 
from one of the obtuu angle$ to the oppotUe side, then 
multiply the Me by the perpendicular. 

1 . How many square feet are there in a flooring, the 
form of ndiich is that of a rhombus, measuring 15 feet on 
the side, and 12.5 feet in the perpendicular ? 

Area of a Rhomboid. A rhom- 
Doid is a figive with four sides, 
which are not all equal, but 
whose opposite sides are equal, 
and whose opposite angles are 
22* 
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equal| having, like a rhombus, two obtuse, and two acute 
angles. To find the area of a rhomboid, drop a perpeih 
dicularfrom one of the obtute angUsj to the opposiie Imger 
iidey and multiply the longer side by the perpendicular. 

2. What id tne area of a rhomboid whose longer side 
is 18.75 feet, and whose perpendicular is 9.25 feet ? 

Area op Triangles. It 
is obvious, that a right-anded 
triangle contains just haif as 
mycb surface as would be con- 
tained in a square or parallelo- 
gram, two oi whose sides are 
formed by the base and perpen- 
dicular of the triangle. Therefore, the area of a right- 
angled triangle isjoundy by multiplying together either 
the base and half the perpendicular y or^ Ac perpendieuhr 
•ml half the base. 

3. How many square rods of land are there in a lot, 
which is laid out in a right-angled triangle, the base mea- 
suring 19 rods, and the perpendicular 15 rods ? 

4. How many acres of land in a lot, whose form is that 
of a right-angled triangle, the base measming 113 rods, 
and the perpendicular 75 rods ? 



An Equilateral triangle is 
a triangle whose sides are all 
equal — such is the first of the 
two triangles adjoined. An 
obtuse-angled tiiangle is that 
which has one obtuse angle 
• — such is the second of the 
triangles adjoined. Whatever 
may be the form of a triangle, 
if it have not a right angle, it 
must be cut into two right- 
angled triangles before it can 
be measured: and this is done 
b/ dropping a perpendicular 
fiv^n the opposite angle to vho 
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base. Tke area is then found by multiplying together the 
ioM and half the perpendiadary oTy the perpendicular 
and half the base, 

5. How manjr square inches in a triangle, whose base 
is 17| inches, and whose perpendicular height is 11| 
inches? 

6. How manj square feet in a board 18 feet long, 16 
inches wide at one end, and tapering to a point at the 
other end ? 

7. How many square feet, in a plank 14 feet long, 17 
inches wide at one 'end, and 10 inches wide c^ the other 
end? • 

In this example, add the width of the two ends together, 
«id take half the sum for one of the factors. 

Area of Circles. To iSnd the area of a circle, 
multiply the circumference by half the diameter^ and 
divide the product by 2. When either the circumfer- 
ence, or the diameter is the only dimension known, the 
other dimension may be^found, as stated in page 173. 

8. What is the area of the head of a cask, the diameter 
of which is 18 inches ? 

9. Suppose a cylinder to measure 3 feet in circum- 
ference; what is the area of one end ? 

Area of Globes. To find the convex area of a 
globe or sphere, multiply the circumference and diameter 
together. When the diameter is not known, it may be 
found from the circumference, as stated in page 173. 
* 10. How many square inches are there on the surface 
of a globe, whose circumference is 14 mches ? 

11. Suppose the earth to be 25020 miles in circum- 
ference, what must be the area of its whole surface ? 



SOLIDS AND CAPACITIES. 

It has already been taught, that solids and capacities arc 
measured in cubes. It has also been shown, that thl 
contents of any thing having six sides — its opposite sid* 
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being equal, and all its angles being right angles^^are 
fbuiid by multiplying togemer the lengtli, and breadth, 
and depth of the thing. 

SoLiDiTT OF We2>oc8. To find the solids contents 
of a wedge, jirzi^ find the area of the head or end of the 
wedgej and then multiply this area by half the length. 

12. How many solid inches ar^ there in a wedge, 13 
nches long, 3 inches wide, and 1^ mch thick at the head? 

13. What are the solid contents (m feet and inches) 
of a plank, 15 feet long, 17 inches wide, 2:^ inches thick 
aHone'end, and the thickness tapering to nothing at the 
other end f 

14. What are the solid contents of a stick of hewn 
timber, measuring in length 13 feet, in breadth 2ft. 4in., 
in depth 2 feet at one end, and 1 ft. 6 in. at the other end ? 

In this example, add the depth of the two ends together, 
and take one half of the sum for the depth to be used 
in the multiplication. 

SoLiDiTT OF Pbisms. A prism is a 
body with two equal ends, which are 
either square, triangular, or polygonal, 
and three or more sides, which meet in 
parallel lines, running from the several 
angles of one end to those of the other. 
The adjoined is a representation of a 
triangular prism. 

The solid contents of prisms of all 
kinds, whether square, triangular, or 
polygonal, are found by one general rule, 
viz. Find the area of the end or base^ and multiply this 
area by the length or height. \ 

15. How many cubic inches are there in a triangular 
prism, which is 16 inches in length, the ends measurbg 
1.2 inches on a side, and 1.01 inches perpendicular? 

16. How many cubic feet are there in a stick of tim- 
ber 18 feet long, hewn 3 square, the ends formmg^ equi- 
lateral triangles of 10 inches side, and 8.7 inches perpea? 
dicular ? 
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Solidity qv Gtlinders. A cylin- 
der is a round body, the two opposite 
sides, or ends of which, are circular 
planes, equal, and parallel. For instance, 
ft stiek of round timber of uniform cir- 
cumference, havmg its ends sawed at 
rigbt angles with its lengthy is a cylinder: 
also, a common grindstone is a cylinder. 
To -find the solid contents of a cylinder, 
firsts find the area of one endy and then 
miiUiply this area ty the length. 

17. >Vhat are the solid contents of a cylinder whose 
length is 5 feet, and circumference 6.4 feet ? (To find 
the diameter, see page 173.) 

.18. What are the contents of a cylinder whose length 
is 2 feet,^and diameter 10 inches i 

SoLiDiTT OF Pyramids. SoUds, which decrease 
gradually from the base, till they, come to a point, are 
called pyramids. They are of different kinds, according 
to the fi^e of their bases. If the pyramid has a square 
base, it-is called a square pyramii; if a triangular base, a 
triangular pyramid; if the base be a circle, a circular 
pyramid y or a C give. The point in which the pyramid 
ends is called the vertex. A line through the centre of 
thepyramid, from the vertex to the base, is the height* 

The Frustrum of a pyramid is what remains, after any 
portion of the top has been cut off, parallel to the base. 
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To find the cubical ccmtents of a pyramid, JirH Jind 
tfta mrtm ofikt kcse, tk^m mmUipl^ this area by one-third 
^ikMkmghi. 

19. How many cubic inches are there- in a square 
pyramid, 3 feet in height, and 9 inches square at the 

20. How many cubic inches are there m a triangular 
pyranud, measuring 4 feet in height, 12 inches on each 
side of the base, and 10.4 inches from either angle of the 
base perpendicular to ^ opposite side ? 

21. How many cubical mches in a cone, tlie height 
of which is 19 inches, and the diameter of the base 12 
mches? 

SoLiDiTT OF Frust&ums. To find the cubical cofi- 
tents of the fnistrum of a square pyramid, muliiply the 
wide of the base by the side ojthe top, and to the product 
add one-third of the square of the difference of the sides, 
wad the sum vill be the mean area betwun the two ends. 
Multiply the mean area by the height y and the product 
uill be the cubical contents 

To find the cubicid contents of the frustrum of .a Cone, 
multiply together the diameters of base and top, and to 
the prodwt add one-third of the square of the difference 
of tne diameters; then multiply this sum by .7854, and 
the product will be the mean area between the two ends. 
Multiply the mean area by the height, and the product 
will be tJu cubical content^. 

22. How many cubical inches in the frustrum of a 
square pjrramid, 20 mches in height, 12 inches square at 
the base, and 5 inches square at die top ? 

23. How many cubic feet in a stick of hewn timber, 
18 feet long, 16 inches, square at one end, and 12^ inches 
square at the other end ? 

24. How many cubic inches are there in the frustrum 
of a cone, measuring 3 feet in height, 16 inches in diam- 
eter at the base, and 6 inches in diameter at the top ? . 

25. How many gallons of water can be contained in a 
round cistern, 6 feet in height, 4 feet in diameter at the 
bottom, and 3^ feet in diameter at the top i (Allow 231 

cubic inches to the gaWon.") 
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SoLiDiTT OF Globes. To find the cubical contents 
of a globe or sphere, firtt^ find the convex area^ a» before 
directed^ then multiply the area by one-sixth of the diam- 
eter; the prodxiet toill be the cubical contents. 

26. What are the cubical contents of a globe measuring 
35 inches in circumference ? 

27. How many cubic miles does the earth contain, 
aUowing its circumference to be 25020 miles ? 

Solidity of Irreoular Bodies. The cubical 
contents of a body, which cannot be reduced to regular 
geometrical fom^ may be found as follows. Immerse it 
in a vessel partly full of water ; then the contents of that 
part of the vessel filled by the rising of the water will be 
the contents of the body immersed. 

28. How many cubic mches are there in a lobster, 
which, being immersed in a bucket 10 inches in diameter 
at top and bottom, raises the water 3 inches ? 

GAUGING OF CASKS. 

Although the difficulty of getting the true dimensions 
of the interior of casks^ and the variety of their curve, 
must prevent perfect accuracy in their mensuration, yet, 
by careful observation in taking the dimensions, a result 
may be had, which will be sufficiently correct for all com- 
mon purposes. 

RULE. Take the interior length of the caskj the diamc" 
ier at the bung^ and the diameter tU the headj all in 
inches. Subtract the head diameter from the bung 
diameter, and note the difference. 

If the staves of the cask be much curved between the 
bungand head, multiply the difference noted by .7; if 
but little curved, by .6; or, if they be of a medium 
curve, by .65; and add the product to the head diameter; 
the sum is the mean diameter, and thus the cask is re- 
duced to a cylinder. 

Square the mean diameter, and multiply the square by 
the length of the cask; then divide this product by 294, 
|Mri the qwr9hnt will be the number of wine gallons, whiA 
ike cask may contain. 
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It Diaj be dbsef^ed, that whea a cask is reduced to e 
Cj/Uuder^ iu coatents may be found ia cubical incheSt 
and thence iU contents in budiels, or any other of linb 
measures of capacity. 

The lensth of the cask is most conveniently taken by 
callipers; allowing for the thickness of both heads, frooi 
1 to 2 inches, according to the size, of the cask. When 
no callipers can be had, the length of the stave must be 
taken tfi a right linCj and a proper deduction made for 
the chimes, with that for the heads. The head diameter 
is to be taken within the chimes, and from .3 to .6 of aa 
inch must be deducted, on account of the greater thick- 
ness of the stave inside the head. 

29. How many gallons will a cask contain, the inter'or 
of which measures 34.5 inches in length, 19 inches in 
diameter at the bung, and 16 inches in diameter at the 
head; the staves being much curved ? 

30. How many gallons will a cask contain, the dimen- 
sions of which are 43 inches in length, 31.4 inches bung 
diameter, and 26 inches head diameter; the staves being 
but little curved ? 

31. Find the capacity of a cask measuring 52 inches 
in length, 33.5 inches bung diameter, 25.3 inches head 
diameter, and of medium curve between the bung and 
head. 

TONNAGE OF VESSEI^. 

There are two methods of measuring a vessel practised 
— one by the ship-carpenter, who builds the vessel at a 
certain price per ton, and another by the officers of gov- 
ernment, who collect the revenue. 

CARPENTERS* RULE. For single-decked vesselsy mnl- 
tiply together the length of the keely the breadth at the 
main beam^ and the depth dfjhe hold^-^ll in feet — and 
divide the product by 95; the quotient is the tonnage- For 
double-decked vessels^ take half the breadth at the beam 
fmr the depth of the holdy and work as before. 

When a single-decked vessel has its deck bolted at any 
Inyight above the walc^ the car(»euter is usually paid for 
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one-half of this extra height; that is, one-half of the height 
above the wale is added to the depth below the wale, and 
this sum is used in the calculation, as the depth of tho 
hold.. 

GOVERNMENT RULE, ^^ffthe VBSsel bt doubU-deckedj 
take the kngth thereof from the fore part of the main 
stem, to the after part of the stem-post, above the upper 
deck; the breadth thereof at the broadest part above the 
main uaUs, half ^f ^hich breadth shall be accounted the 
depth of such vessel, and then deduct from the length, 
thr^'fijihs of thJt breadth, multiply the remainder by the 
breadth ana the product by the depth, and divide this 
last product by 95, the quotient whereof shall be deemed 
the true contents or tonnage of such ship o: vessel; and if 
such ship or vessel be single-decked, take the length and 
breadth, as above directed, deduct from said length three' 
fifths of the breadth, and take the depth from the under 
side of the deck plank to the ceiling in the hold, then 
multiply and divide as aforesaid, and the quotient shall 
be deemed the tonnage.^' 

32. What is the carpenter's tonnage of a single-decked 
vessel, the keel of which measures 60 feet, the breadth 
20 feet, and the depth 8 feet ? 

33. What is the carpenter's tonnage of a double-decked 
vessel of 72 feet keel, and 22.6 feet breadth ? 

34. A merchant agreed with a carpenter to build a 
single-decked vessel of 68 feet keel, 20 feet breadth at 
the beam, and 8 feet hold, but afterwards chose to make 
the hold 10 feet deep, by raising the deck 2 feet above 
tlie wale. What tonnage must be paid for ? 

35 . What is the government tonnage of a double-decked 
vessel, 110.5 feet keel, and 30.6 feet breadth at tlie 
beam ? 

36. What is the government tonnage of a single-decked 
vessel, which measures 76.4 feet in length, 28.6 feet in 
breadth, and 12.3 feet in depth ? 

37. What is the government tonnage of a single-deckeOi 
vessel, whose leneth is 66 feet, breadth 20 feet, and dep^ 

9 feet ? 

23 
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MECHANICAL POWERS. 

The M ECHAificAL POWERS are certam simple instill* 
ments employed in raismg greater weights, or overcomiiig 
greater resistance than could be effected by the direct 
application of natural strength. They are usually ac- 
counted six in number; viz. the Ltver^ the Whul Ofni 
Axltj the PuUeyj the helined Plane^ the Wedge^ and 
the Screw. 

The advantage gained by the use of the mechanical 
powers, does not consist in any increase of the quantum 
offeree exerted by the moving agent, but, in the eoneen' 
iration offeree; that is, in brmging the whole force of a 
power acting through a greater space, into an action 
withm a less space. The principle is illustrated by the 
consideration, that the quantum of force necessary to raise 
1 pound 10 feet, will raise 10 pounds 1 foot. 

Weight and Power^ when opposed to each other, sig- 
nify the body to be moved and the body th(U moves it, 

THE LEVER. 



A lever is any inflexible 



bar, which serves to raise ^^ A 

weights, while it is support- ^B^^k 

ed at a point, which is the ^^ 

centre of its motion, hy a 

fulcrum or prop. There are several kinds of lever used 

m mechanics; Uie more common kind, however, Is that 

which is shown above. 

•As the distance between the weight and fulcrum is to 
the distance between the power and Julcrum^ so is the 
power to the weight. 

It must be observed, that, in the above proportion, and 
in all the succeeding proportions of weight and power, 
the power intended is only sufficient to balance the weight. 
If tlie weight is to be raised^ sufficient power must be 
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added to overcome friction; then any further addition of 
power will produce motion; and the comparative velocity 
of the weignt and power, will depend on the comparative 
length of the two arms oT the lever. It is a universal 
principle in mechanics, that the ratio of the potter to the 
weight is equal to the ratio of the velocity of the weight 
to me -oeloet/y of the power 

1. If a man weighing 160 pounds rest on the end of a 
lever 10 feet long, what weight will he balance on the 
other end, the fulcrum being 1 foot from the weight ? 

In thiv example, the distance between the weight and 
fulcrum bemg 1 foot, that between the power and fulcrum 
is 10—1=9 ft. Then 1ft. : 9ft.=160lb. : A 

2. Suppose a weight of 1440 pounds is to be raised 
wilh a lever 10 feet long, the fulcrum being fixed 1 foot 
bom the weight; what power must be applied to the other 
eod of the lever, to effect a balance ? 

(9ft. : lft.= 14401b. : A) 

3. If a weight of 1440 pounds be placed 1 foot from 
the fulcrum; at what distance from the fulcrum must a 
power of 160 pounds be placed, to balance the weight? 

(1601b. : 1440lb.=lft. J A) 

4. At what distance from a weight of 1440 pounds must 
the fulcrum be placed, so that a power of 160 pounds, 
applied 9 feet from the fulcrum, will effect a balance ? 

(14401b. : 160lb.= 9ft. : A) 

5. If one xum of a lever be 44 feet, and the other 5 
feet, what power must be applied to the longer arm, to 
balance a weight of 500 pounds on the shorter arm ? 

6. Suppose a lever 6 feet long, with one end applied 
to a rock, which weighs 1000 pounds, and resting on a 
fulcrum 1^ foot from the rock; what power must be ap- 
phed to the other end, to balance the rock ? 

7. Suppose a bar 12 feet long to have 60 podnds at- 
tached to one end, and 30 pounds to the other, at what 
distance from each end must a fulcrum be placed, to 
produce a balance ? 

8. If A and B carry a weight of 250 pounds, suspended 
upon a pole between themi 5 feet from A, and 3 fe^ 
from B| bow many pounds does each carry ? 
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The wheel and axle are 
here represented, with the 
weight attached to the cir- 
cumference of the axle, and 
the power applied to the cir- 
euinferenceof the wheeK The 
principle of the lever is ob- 
rious m the wheel and axle — 
the axis or common centre 
being the fulcrunij the circum* 
fereoce of tlie wheel being the 
power end of the lever, and 
tlie circumference of the axle, f 
the end applied to the weight. Henee, tbe radKns < 
axle is to the radius of the wheel, as the power Is to the 
weight; or, by a statement more frequently convenient — 

M the diameter of the axle is to Ihe diameter of the 
wheel, so is the power to the weight, 

9. A mechanic would make a windlass in such manner, 
that 1 pound applied to the wheel, shall be equal to 10 
pounds suspended from the axle. Now, supposing the 
axle to be six inches in diaraeterj what must be the diam- 
eter of the wheel ? 

10. Suppose the diameter of a wheel to be 8 feet, what 
must be the diameter of the axle, that 1 pound on the 
wheel shall balance 15 pounds on the axle ? 

11. Suppose the diameter of an axle to be 4 inches, 
and that oi the wheel 3 feet; what power at the wheel 
will balance 28 pounds at the axle ? 

12. If the diameter of a wheel be 7 feet, and that of 
ihe axle 8 inches, what weight at the axle will balance 
40 pounds at the wheel ? 

13. There are two wheels; one of which is 6 feet in 
diaijieter, with an axle of 9 inches diameter; and the other 
IS 4 feet in diameter, with an axle of 7 inches diameter. 
Suppose the power cord of the smaller wheel to be coiled 
upon the axle of the larger; what weight on the axle of 

the smnller wheal wou\d \i^ \iaIL^ut%d \QQ ^i tbe ^ower 
cord of the larger whee\ i 
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THE PULLEY. 

A pulley is a small wheel, Qng; 
which turns on an axis pass- 
ing through 'its centre and 
fixed in a block, receiving 
its motion from acord, that 
passes round its circumfer- 
ence. The pulley is either 
smgle or combined: it is also, 
either fixed, or movable. If 
a powe^ wistam a weight by 
means of a single, fixed pul- 
ley — a cord pas^mg over it, 
with the weight attached to 
one end and the power to the 
other — ^the power and weight 
are equal: and if the pulley 
be put in motion, the velocity 
of the power, and the veloci- 
ty of the weight will also be equal. But, if the fixed 
|]^ley be combined with one movable pulley — as repre- 
sented in the^rst set of pulleys above — the weight is 
equal to twice the power which sustains it; and if the 
pulley be put in motion, the velocity of the power will be 
equal to twice the velocity of the weight. Thus, every 
cord going over a movable pulley, adds 2 to the powers , 
and hence, in a system of pulleys, we have the following 
proportion. 

^8 I is to twice the number of mwable puUeys^ so if 
the power to the weight. 

14. In the second set of pulleys represented above, 
diree of the puUeys.are fixed, and three are moveable. If. 
a power of 45 pounds were applied to the cord, what 
weight would it balance? 

15. What power must be applied to a cord that runs 
over 2 movable pulleys, in order to balance a weight of 
800 pounds ? 

16. What power must be applied to a cord that runs 
over 6 movable pulleys, to balance fi weight of 2QQQ . 
pounds ? 1%^ 
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17. If a cord, which runs over 3 movable pulleys, be 
attached to an axle 4 inches in diameter, the wheel of the 
axle being 38 mches in diameter, and a power of 20 
pounds be exerted at the circumference of the whe^ 
what weight would be raised under the pulleys ? 

THE INCLINED PLANE. 

An inclined plane is a plane 
makmg an angle with the hori- 
zon. For instance, a plank 
presents an mclined plane, 
when one end is resting upon 
the level ground, and the other 
end is raised to any height less - 
than that which would rendw it vertical. A convenient 
use of the inclined plane is exemplified in rolling casks 
. firom a cellar, upon slopmg pieces of timber, or planks. 
On 4in inclined planej as the perpendicular height of 
the plane is to the length of the plane^ so is the pouter to 
the UDeight. 

18. A certain inclined plane is 16 feet in length, and 7 
feet in perpendicular height. What weight might be 
drawn up this plane, by a power, which, if exerted on a 
cord over a single, fixed pulley, would raise 25 pounds ? 

19. What power would be necessary to sustain a roll- 
ing weight of 1000 pounds, upon an inclined plane of 75 
feet length, and 33 feet perpendicular height ? 

20. What must be the length of an inched plane, whose 
perpendicular height is 15 feet, (hat the exertion of the 
power of 42 pounds shall draw up 200 pounds ? 

21. On a rail-road, there is an inclined plane of 80 
rods in length, rising to a perpendicular height of 50 feet. 
What power must be exerted on the summit, to draw up 
a train of cars weighing 62000 pounds ? 

22. Suppose a set of pulleys, 3 of which are movable, 
to be applied to a weight upon an inchned plane of 50 
feet length, and 14 feet perpendicular height; what weight 
upon the plane, would be sustained by 40 pounds at the 

power cord of the pulleys ^ 
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THE WEDGE. 

The wed^e may be viewed 
as a moving mclined plane; the 
bead of the wedge, where the 
power is applied, answering 
to the perpendicular height 
of the plane. In the wedge, 
bowever, the inclined plane is 
double, and the force produced 
by its advance is divided mto 
two equal parts, acting at right angles widi each side. 

«Af the breadth of the head of a wedge is to the length 

5fti$ ridey so is the power acting against the head^ to the 
arce produced at the side. 
ObsCTve, that the force mentioned m the above pro- 

1)ortion, respects one side of the wedge, only. If the 
brces agamst both sides be required, then, only half the 
breadth. of the head must be taken into the proportion. 

In the common mode of applying the wedge, the fric- 
tion against the sides is very great — at least equal to the 
force to be overcome. Therefore, not less than one-half 
of the power is lost; and for this loss there is no allow- 
ance made in the above proportion. The wedge,* how- 
ever, has a great advantage over all the other mechanical 
powers, arising from the force of percussion or blow with 
which the head is struck, by a mallet. The power thus 
obtained is incomparably greater than that of any dead 
weight or pressure, such as is commonly employed on 
other instruments. 

23. Suppose a power of 50 pounds to be applied to a 
wedge, the head of which is 2 inches broad, and the side 
12 inches long, what weight of force would be efiected 
on either side; if there were no friction to resist ? 

24. If a force of 1000 pounds is to be effected on the 
side of a wedge, that is 14 inches long, and 3 inches 
broad at the head, what power must be applied to the 
6ead; allowing nothing for friction? Again, allowing the 
friction, which is to be overcome, to be equal to the 
force effected, what power will be necessary ? 
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THE SCREW. 

The screw is a spiral thread 
or groove, cut round a cylm- 
der, and every where mak- 
ing the same angle with the 
length of the cylinder. In 
one round of the spiral, it rises 
along the cylinder, die dis- 
tance between two threads. 
Therefore, if the surface of 
the cylinder, with the spiral 
thread on it, were unfolded 
and stretched into a plane, 
the spiral would form a 
straight inclined plane, whose length would be to its 
height, as the circumference of the cylinder is to the dis- 
tance between two threads of the screw. The inclined 
plane being thus recognised in the screw, the following 
proportion is obvious. 

M the distance between two threads of a screw is to 
the cireumference of the circle described by one revolw 
tion of the power^ so is the power to the weight* 

The length of the lever to which the power is applied, 
being one-half of the diameter of the circle round which 
the power revolves, the circumference may be found from 
the lever, as taught in page 173. 

In the common use of the screw, about one-third of 
the power is expended in overcoming friction; and for 
this loss, no allowance is made in the above stated pro- 
portion. 

25. If the threads of a screw be 1 mch apart, and a 
power of 60 pounds be exerted at the end of a lever 70 
mches long, what weight of force will be produced at the 
end of the screw ; allowing nothing for friction. 

26. If the threads of a screw be .2 of an inch apart, 
and a power of 40 pounds be exerted at the end of a 
lever 30 inches long, what will be the force at the end 
of the screw; allowing ^ of the power to be lost in over- 
cofliing friction ? 
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27. S^>pose a power of 48 pounds ia te be enqployed 
lo effect tne weight of 5000 pounds, by means of a screw, 
whesMB threads are 1.3 inches apart; what must be the 
l^Qgtb of the leyer; aUowing ^ of the power to be lost in 
overcoming friction ? ' 

S8. Suppose the end of a screw, whose direads are 
.8 of an inch apart, and whose Wer is 7ft. long, to be set 
apcm a wedffe, thatis 15in. long at the side, and 2 inches 
toofid at the nead; what weight of force would be effected 
oa either side of the wedge, by applying 100 pounds' 
power to the lever; allowing ^ of the force on the screw, 
and I of that on the wedge to be lost in friction 7 



XLI. 

MISCELLANEOUS QUESTIONS. 

1. What vulgar fraction is that, which being multiplied 
by 15, will produce | ? 

2. What decimd fraction is that, which being multi- 
plied by 15, will produce .75 ? 

S. What quantity is thstf, which being divided by |, 
gives the quotient 21 ? 

4. What vulgar fraction is that, from which if you take 
f , the remainder will be ^ ? 

5. What vulgar fraction is that, to which if you add f , 
the sum will be -f ? 

6. What quantity is that, which being multiplied by f , 
produces the fraction \ ? 

7. What quantity is that, from which if you take § of 
itself, the remainder will be 12 ? 

8. What quantity is that, to which if you add f of ^ 
of itself, the sum will be 61? 

9. A farmer carried to market a load of produce, con- 
abtbg of 7801b. of pork, 2501b. of cheese, and 154 lb* 
of butter; he sold tne pork at 6 cents, the cheese at 8 
cents, ^d the butter at 15 cents per lb.; and agreed to 
take in pay, 60lb. of sugar at lO.cents per lb., 15gal]oitf 
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of molasses at 40 cents a gallon, ^ barrel of mackerel at 
$3.50, 4 bushels of salt at 90 cents a bushel, and the 
balance in cash. How much money did he receive ^ 

10* A and B commenced business with equal sumsnf 
money; A gained a sum equal to ^ of his stock, but B lost 
^ 200, and ihen had only half as much as A. What was 
Ujc original stock of cacli ? 

11. A man was hired for a term of 50 days on condi- 
tions, that-^for every day he worked he should receive 
75 cents, and for every day he was idle he should pay 25 
cents for his board; at the expiration of the time, he waa 
entitled to $ 27-50. How many days was he idle ? 

12. A and B have the same income; A saves | of his; 
but B, by spending $30. a year more than A, at the end 
of 8 years finds himself $40 in debt. What is their 
income, and what does each spend a year ? 

13. A grocer has two sorts of tea; one at 75 cents a 
pound, and the other at $1*10 a pound. In what pro- 
portion most he mix them, in order to afford the mixture 
at $ 1 a pound ? 

14. A and B can do a piece of work in 5 days; A alone 
can do it in 7 days. In what lime can B do it .** 

15. After A has travelled Similes, B sets out to over- 
take him, and travels 19 miles to A's 16. How many 
miles will each have travelled, before B overtakes A ? 

16. A trader bought a cask of wine^ but, in conveying 
it home, \ of it leaked out. He sold the remainder, at 
$2.50 a gallon, and thus received what he paid for the 
whole How much per gallon did he give for it ? 

17. A person having spent in one year all bis income 
and \ as much more, found that by saving -^ of his in* 
come afterward, he could, in 4 years make good the de- 
ficiency, and have $ 20 left. What was his income ? 

18. A young hare starts 40 yards before a grey-hound, 
- and is not perceived by him till she^ias been up 40 sec- 
onds; she scuds away at the rate of 10 miles an hour, 
and the hound, in view, makes after her at the rate of 19 
miles an hour. How long will the course continue, and 
what will be the length of it, from the place where thi 
/round set out ? 
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vi9. A man driving his geese to market, was met by 
another, ^ho said — ^ Good morning, with your hundred 
geese/ He replied — ^I have not a hundred; but if I 
had half as many more than I have, and two geese and a 
half, I should have a hundred.' How many had he ? 

20. If 8 men can build a wall 15 rods long m 10 days, 
how many men will it take to build a wall 45 rods loag in 
5 days ? 

21. A gentleman had £1 17 s. 6d; to pay among his 
laborers; to every boy he paid 6 pence, to every woman 
8 pence, and to every man 16 pence; there was one boy 
to three women, and one woman to two men. What 
was the number of each ? 

22. A farmer bought a yoke of oxen, a cow, and a 
sheep for $82.50; he gave for the cow 8 times as mucii 
as for the sheep, and for the oxen 3 times as much as for 
the 6ow. How much did he give for each ? 

23. The head of a fish was 9 inches long, its tail was 
as long as its head and half its body, and its body was as 
long as its head and tail both. What was the whole 
length of the fish ? 

24. The remainder of a division is 325, the ^quotient 
467, and the divisor is 43 more than the sum of botli; 
what is the dividend ? 

25. A trader bought a hogshead containmg 120 gallons 
of molasses for 42 dollars. At what price per gallon must 
he sell it, to gain 15 per cent.? 

26s. Sold goods to the amount of $3120, to be paid 
one half in 3 months, and the other half in 6 montlis. 
How much must be discounted for present payment, when 
money is worth 6 per cent, a year ? 

27. A merchant imported 10 tons of iron at 95 dollars 
per ton; the fi*eight and duties amounted to 145 dollars, 
and other charges to 25 dollars. At what price per lb 
must he sell, to gain 20 per cent. ? 

28. The hour and minute hands of a watch are together 
at 12 o'clock; when are they next together ? 

29. Suppose two steamboats to start at the same time 
from places 300 miles apart on the same river; the one 
proceeding up stream is retarded by the current 2 miles 
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ifae 
the tame. If each b propelled fay a 
would more h 8 miles an boor m s&fl vaaer, how fir Ml 
ewh starting place wiD ilie boats meet? 

30. Thomas sold 150 pinearales at 33^ c 
and took no more mnoej than Hanj did far 
at 25 cents apiece. How moch moaej did < 
and how manj melons had Hanj ? 

31. Seven-eighths o( a certain nu m b er exceeds iiar- 
fifths of the same number b]r 6. What is the number? 

32. If 18 grains of silver will inake a tfaimbfe, and IS 
dwt. a teaspoon, how manj thimbles and t&Espaaasj of 
each an equal number, can be made from 15aau 6dwt.? 

33. What are the superficial contraits of a piece of 
wainscot 8 ft. 6^ in. long, and 2ft. 9| in. broad r 

34. A guardian paid his ward $3500 for $3500 
which he had in his hands 8 years. What rate of interest 
did he allow? 

35. A set out from Boston for Hartford precisely at 
the time, when B at Hartford set out for Boston, distant 
100 miles: after 7 hours they met on the road, and it 
then appeared, that A had ridden 1^ mile an hour more 
than B . At what rate an hour did each travel ? 

36. A father divided Ills fortune among his sons, giving 
A $4 as often as B 3, and C 5 as often as B 6. What 
was the fortune, supposing A's share to be $5000.? 

37. A prize of 945 dollars is to be divided among a 
captain, 4 men, and a boy; the captain is to have a share 
and a half; the men each a share; and the boy ^ of a share 
What ought each person to have ? 

38. A person left 40 shillings to four poor widows; 
viz. to A he left ^, to B J, to C |, and to D 4, desiring 
tlie whole might be distributed accordingly. What is the 
proper share of each ? 

39. A person looking on his watch, was asked what 
was the lime of day; he answered — It is between 4 and 
5, and the hour and minute hands are exactly together. 
What was tlie time ? 

40. Divide 1200 acres of land among A, B, and .C, 
so tiiat li may have 100 acres more than A, and C Cf4 

acres move than B. 
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41. What lei^;t!i ofa bond, wfaicli is 8| indies wide, 
wiD contain as much as a sqoare foot ? 

42. What namber is that, from which if joa take f of 
I, and to the remaiBder add f^ of ^, the sum is 10 ? 

43. A can do a piece of wc^ alone in 10 da^, and 
B in 13 dajs. If both set aboot it tc^ther, in what time 
will it be &iished ? 

44. A,B, and C were to share $100000. in the propor- 
tion of ^, \j 2nd\y respectirety; bat C's part being lost 
by his death, it |s required to divide the whole sum prop- 
erly between the other two. 

45. In an orchard of fruit trees, ^ of them bear apples, 
i pears, \ plums, and 50 of them cheiries. How many 
trees are there in the orchard ? 

46. A cistern, containing 60 gallons of water, has 3 
unequal faucets for discharging it; the greatest faucet will 
empty it m one hour, the second in two hours, and the 
third m three hours. In what time will it be emptied, 
if they all run together ? 

47. What sum of money will amount to 336 dollars 
42 cents in a year and 4 months, at 6 per cent, per an- 
num, simple interest ? 

48. A man, when he married, was 3 times as old as 
his wife; 15 years afterward he was but twice as old as 
his wife. At what age was each married ? 

49. Divide 1000 dollars among A, B, and C, so as to 
give A 120 dollars more, and B 95 dollars less, than C. 

50. What fraction is that, to which if f of | be added, 
the sum will be 1 .? 

51. A certain cubical stone contains 389017 solid feet. 
What are the superficial contents of one side ? 

52. A father dying left his son a fortune, \ of which 
he spent in 8 months; f of the remamder lasted him 12 
months longer; after which be had otily 1200 dollars left. 
How much did his father leave to him ? 

53. Three travellers met at an inn, and two of them 
brought their provisions along with them; but the third 
not having provided any, proposed to the other two, that 
they should all eat together, and he would pay them for his 
proportion. This being agreed to, A produced 5 loaves^ 

24 
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and B 3 loaves, which the travellers ate together, and C 
paid 8 equal pieces of money as the value of his share, 
with which the other two were satisfied, but quarreled 
about the division of them. Upon this, the affair was 
referred to an umpire, who decided the dispute justly 
What was his decision ? 

64. What number is that, which being added to ^ of 
765, the sum will be eaual to tlie square root of 2601.^ 

55. Two persons talking of their ages, one says, | of 
my aee is equal to | of yours, and the difference of our 
ages IS 10 years. What were their ages ? 

56. A man bought some lemons at 2 cents each^ and 
I as many at 3 cents each, and then sold them all at the 
rate of 5 cents for 2, and thus gained 25 cents. How 
many lemons did he buy? * 

^ 57. There are two cisterns, which are constantly re- 
ceiving an equal quantity of water; but the first constandy 
loses \ of what it receives. After running 7 days, 10 bar- 
rels were taken from the second, and then the quantity of 
water in the two was equal. How much water did each 
receive per day } 

58. A person being asked the hour of the day, said, 
the time past noon is equal to f of the time to midnight. 
What o'clock was it ? 

59. What number, added to^\ of 3813, will make the 
sura 200 ? 

60. A general forming liis army into a square, finds he 
has 284 soldiers over and above^a square; but increasing 
eacli side with one soldier, he wants 25 to fill up a square. 
How many soldiers had he } 

6 1 . A reservoir for water has two pipes to supply it; 
by the first alone it may be filled in 40 minutes, by the 
second alone in 50 minutes; and it has a discharging pipe, 
by which it may, when fuU, be emptied in 25 minutes. 
Now, if these three pipes were all left open, the influx 
and efflux of the water being always at the aforesaid rates, 
in what time would the cistern be filled } 

62. Three persons do a piece of work; the first and 
second together do ^ of it, and the second and third 
togetJier do fj of it. What part of it is done by the 

second i 
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63. A man driving some oxen, some cows, and some 
sheep, being asked how many he had of each sort, an- 
swered, that he had twice as many sheep as cows, and 
three times as many cows as oxen; and that the whole 
number was 80. What was the number of each sort ? 

64. A man has a note of $647. due in 2 years and 7 
months without interest; but being in want of money, he 
will sell the note; what ought he to receive, when interest 
is 6 per cent, a year ? 

65. A gentleman bequeathed an estate of $12500. to 
his wife and son. The son's share was ^*of the wife's 
share. What was the share of each ? 

66. A man and his wile found that when they were 
together, a bushel of com would last them 15 days; but 
when the man was absent, it ^^ould last the woman alon« 
27 days. How long would it last the man alone ? 

67. A farmer sold some calves and some sheep for 
JI^IOS.; the calves at $5. and the sheep at $8. apiece. 
There were twice as many calves as sheep. What was 
the number of each sort ? 

68. A owes B $ 158.33 due in 11 months and 17 days, 
without interest, wliich he proposes to pay at present. 
What ought he to pay, money being 5 per cent, r 

69. At what time, between twelve and one o'clock, do 
the hour and minute hands of a clock or watch point in 
direction^ exactly opposite ? 

70. If 3 men can do a piece of work in 56 days, and 
4 women can do the same in the same time, in what time 
will one man and one woman together perform it ? 

71. A son having asked his fatlier's age, the father 
thus replied; 'your age is 12 years, to which if five- 
eightlis of both our ages be added, the sum will express 
my age.' What was the father's age ? 

72. Three gentlemen agree to contribute $730 to- 
wards the building of a church at the distance of 2 miles 
from the first, 2|> miles from the second, and 3^ miles 
from the third; and they agree, that theur shares shall be 
reciprocally proportional to their distances from the 
church. How much must each contribute f 

73. If A can reap a field in 13 days, and B m 16 daySf 
ht what time can both togethei tea^ \X^ 
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74. A and B set out together from the same place, and 
travelled in the same direction. A travelled miiformly 
18 miles a day, but after 9 davs turned and went backas 
fiur as B had travelled during those 9 days; he then turned 
again, and, pursuing bis journey, overtook B in 22^ days 
from the time they first set out. At what rate per day 
did B uniformly travel ? ^ 

75. Two men, A and B, are on a straight road, on 
the opposite sides of a gate; A is distant from it 308 

Srds, and B 277 yards, travelluig each towards the gate 
ow long must they walk, to mSke their distances from 
the gate equal; allowing A to walk 2^ yards, and B 3 
yards, per second ? 

76. I want just an acre of land cut off from the end of 
apiece, which is 13^ rods wide; liow much of the length 
ot the piece will it take ? 

77. A farmer had oats at 38 cents a bushel, which he 
mixed with com at 75 -cents a bushel, so that the mixture 
might be 50 cents a busheL What were the proportions 
of the mixture ? 

78. A grocer mixed .12dlb. of sugar worth 8 cents 
per lb. with 87 lb. worth 11 cents per lb. and 15 lb. wortfi 
13 cents per lb. What was the mixture worth per lb.? 

79. A man travelling from Boston to Philadelphia, a 
distance of 335 miles, at the expiration of 7 days found 
that .the distance which he had to travel was equal to f| 
of the distance, which he had already travelled. How 
many miles per day did he travel ? 

80. A gentleman bequeathed an estate of $ 50000. to 
his wife, son, and daughter; to his wife he gave $ 1500. 
more than to the son, and to his son $3500. more thao 
to his daughter. How much was the share of each ? 

8 1 . The stock of a cotton manufactory is divided into 
32 shares, and owned equally by 8 persons. A, B, C, 
&c. A sells 3 of his shares to a ninth person, who thus 
becomes a member of the conipany, and B sells 2 of his 
shares to the company, who pay for them from the common 
stock. After this, what proportion of the whole stock 
does A own ? 

82. How many feet in a stock of 18 boards, 12 leot 
3 mcbes long, and 1 foot S rnche* ^\^^ 
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83. A merchant laid out $50 for linen, and cotton 
cloth, buying 3 yards of Imen for a dollar, and 5 yards 
of cotton for a dollar. He afterwards sold \ of his linen 
and \ of his cotton for $13, which was 60 cents more 
than it cost him. How much of each did he buy ? 

84. If 157 dollars 50 cents m 16 months gain 12 dol- 
lars 60 cents, in what time wiU 293 dollars 75 cents gain 

1 1 dollars 75 cents, at the same rate of interest f 

85. A merchant having goat-skins, and wishing to get 
some of them dressed, delivered for that purpose 560 to 
a currier, to be dressed at 12^ cents each, who agreed to 
take his pay in dressed skins at 50 cents each. How 
many dressed skms should the currier return ? 

86. If eggs be bought at the rate of 5 for 4 cents, 
how must they be sold per dozen, to gam 25v per cent. ? 

87. What is the circumference of a wheel, the diameter 
of which is 5 feet ? 

88. A lion of bronze, placed upon the basin of a foun- 
tain, can spout water into the basin through his throat, 
his eyes, and his right foot. If he spouts through his 
throat only, he will fill the basin in 6 hours; if through 
his right eye only, he will fill it in 2 days; if through his 
left eye only, in 3 days; if through his foot only, he will 
fill it in 4 hours. In what time will the basin be filled, 
if the water flow through all the apertures at once } 

89. A man having 100 dollars spent part of it, and 
afterward received five times as much as he had spent, 
and then his money was double what it was at first. How 
much did he spend ? 

90. A hare starts 50 leaps before a grey-hound, and 
takes 4 leap's to the hound's 3; but 2 of the hound's leaps 
are equal to 3 of the hare's. How many leaps must«tne 
hound make, to overtake the hare ? 

91. A grocer would mix the following kinds of sugar, 
viz. at 10 cents, 13 cents, and 16 cents per lb. What 
quantity of each must he take, to make a mixture worth 

12 cents per lb. i 

92. A grocer has 43 gallons of wine worth $1.75 a 

rillon, which he wishes to mix with another kind worth 
1.40 a gallon, in such proportion that the mixture OMf 
24* . 
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95. Three im ii Tiiiiii , A, B, and C^frdgjht a dap with 
viae. A ]M^ M boaid 500 tOBi, B 340 ftoos, and C 
M uxb; aui in a stona tkej are obiged to cast 150 toos 
oretteanL Wlnt loss does each sasiaiQ ? 

94. A and B faired a paslve for 37 doDas. A not' 
in 3 banes for 4 moathsy and B 5 hocscs fi» 3 mooUB. 
Wbai oog^ each to pagr? 

d5. A fooulf of 10 pecsons took a hr^ house for \ 
of a jev, for whidi thejr agreed to p^ 500 doUars for 
ihsl time. At tlie end of 14 weeks, thej took m 4 new 
knlgers; and after Sveeks, 4niore; and so on at die end 
of ercfy 3 weds, diaiog the tern, they todk in 4 more. 
Hownmch rent most one of each class pa^? 

96. A boj boug^ 12 ^ples and 6 pears for 17 cents, 
and then, at the same rate, 3 amples and 12 peais for 20 
cents. What was the price of an apple, and of a pear ? 

97. A certaia square pavement contains 48841 square 
stones, all ot the same siae. Howmany stones constitute 
the lei^th of one side of the pavement ? 

98. A certain field lies in the (ann of a ri^t-angled 
triangle; the sides containing the ri^t ai^le are, one 48 
rods, the other 20 rods in length. What is the length of 
the other side ? How manj acres m the field ? 

99. The following lots of sugar, firom Havana, were 
sold in Boston on account of owners in Cuba, at 12| 
cents per lb. Required the amount of sales for each 
owner, alio wmg draft 4 lb. per box, and tare 15 per cent. 

A's sugar, 21 boxes, weighiii^ 107941b. gross. 
B's sugar, 70 boxes, weighing 359801b. groS^. 
C's sugar, 84 boxes, weighing 431761b. gross. 
D's sugar, 105 boxes, weighing 539701b. gross. 

100. How inuch money on interest at the rate of 6 
per cent, a year, from February 16th 1835, wiD be suffi- 
cient to meet a custom-house bond of $ 1464.45, which 
will become due on 10th of January, 1836 ? 

, 101. How many shingles will cover the roof of a house, 
which is 40 feet in length, and has 30 feet rafters, sup- 
posing each shingle to be 4 mches wide, and each course 
to be 6 mcbes ? 



XLI MISCELLA'NEOUS ClUESTIONS. K3 

102. A merchant sold a piece of cloth for $40, ^nd 
by so doing, lost 10 per cent. For how much should 4ie 
have sold it, to have gained 15 per cent.? 

103. A merchant received on consignment, three par- 
cels of hops, viz. 4501b. from Allen, 8901b. from Brooks, 
and 5101b. from Chase. Allen's hops were found on 
inspectipn to be 33^ par cent, better than the others, but 
it was necessary to sell them together, at 12 cts. a pound. 
How much must each owner be credited.^ / 

104. Three parcels of beef, of 60 barrels each, were 
received at Baltimore, from Boston, marked, W, X, Y. 
The lot marked W was found to be 50 per cent, better 
than the others. The whole was sold together at 10 
dollars a barrel. How must the sale be adjusted between 
the owners of the beef ^ 

105. If iron worth $4 percwt. cash, is sold for $4.50, 
on a credit of 8 months, wliat credit should be allowed 
on wine worth m cash $224 per nipe, but sold at $242, 
to make the percentage equal to that on the iron ? 

106. The number of terms in an equidifierent series is 
11, the last term is 32 j and the sum of the terms is 187. 
Find the first term, and the common difference. 

107. A merchant has^hree notes, due to him as follows; 
one of $300, due in 2 months; one of $250, due in 5 
months; and one of ^180, due 3 months ago, with inter- 
est; the whole of which he now receives. What sum is 
received on the three notes, allowing money to be worth 
6 per cent, a year ? 

108. A lady has two silver cups, and only one cover. 
The first cup weighs 12 oz. If the first cup be covered, 
it will weigh twice as much as the second; but if tlie 
second cup be covered, it will weigh three times as much 
as the first. What is the weight of the cover, and of the 
second cup ? 

109. Gray of Baltimore remits to Degrand in Boston, 
for sale, a set of exchange on London, the proceeds of 
which to be invested in certain merchandise for Gray V 
account. On selling the bill at 10 per cent, advanc 
D received $8600. How many pounds sterling was t 
bill drawn for, and how much is D to lay out for G, I 
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senrins to himself ^ of 1 per cent, on the sale of the biDi 
anff sf per cent, commission on the investment ? 

110. The greatest tprm in a series of continual propo^ ' 
tbnals is 10, the ratio 1^, and the number of terms 12* 
What is tlie sum of the series ? 

111. What is the area of a circle, the diameter of* 
which is 200 feet ? • 

112. What sum of monej must be put on interest, at 
the rate of 6 per cent, a year, to gain $27.83 m 11} 
months ? 

113. A person found two sums of money; ^ of the 
first added to ^ of the second was $ 120. The two sums 
together were $400. What was each sum ? 

114. What number is that, whose cube root is equal 
to the square root of 361? 

115. If a family of 9 persons spend $ 305. in 4 months, 
how many dollars would maintain them 8 months, if 5 
persons more were added to the family? 

116. Bought 5hhds. of wine at 1 dollar per gallon, 
cash ; having kept it 3 months and 23 days, I sold it at 
$1.20 per gallon, on a credit of 5 months; 16 gallons 
having leaked out while in ray possession. What was 
my cash gain ? 

117. A grocer having sugars at $ 12, $ 10, and $S per 
cwt. would make a mixture of 30cwt. worth $9 per cwt. 
What quantity of each must he take ? 

118. What sum of money on interest at 6 per cent, a 
year, will amount to $ 1295.19, in 13 months 6 days ? 

119. How much must be paid for the transportation 
of 7261 Jib. 60 miles, at the rate of $10 for the trans- 
portation of 20001b. 47 miles ? 

120. A farmer sold 17 bushels of rye, and 13 bushels 
of wheat for $31.55. The wheat, at 35 ceqts a bushel 
more than the rve. What was each per bushel ? 

121. A man bought apples at 5 cents a dozen, half of 
which he exchanged for pears, at the rate of 8 apples for 
5 pears; he then sold all his apples and pears at a cent 
apiece, and thus gained 19 cents. (low many applet 
did he buy, and how much did thejr cost ? 

122. The sides of two square pieces of groimd are as 
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3 to 5, and the sum of their superficial contents is 30600 
square feet. What is the length of a side of each piece ? 

123. If 96 boards, 15 feet 6 inches long and 14 inches 
wide, will floor a place, how many will it tske if the boards 
fure only 1 1 feet 4 inches long and 9 inches wide ? 

124. A certain club spent at a supper,* 43 dollars 66 
cents, and the expense Qjf each was as many cents as there 
were persons in the company. What, did each pay.^ 

125. If 20 feet of u:on railing weigh 1000 lb. when the 
bars are l\ inch square, what will 50 feet come to, at 9-| 
cents per lb. when the bars are |^ of an inch square ? 

126. A stationer sold quills at$l«83^per tliousand, 
and gs&ed ^ of the first cost ; but quills Rowing scarce, 
he raised the price to $2*04 per thousand. What did 
he gain per cent, by the last sale ? 

127. A merchant purchased goods to the amount of 
3472* dollars, which he sold at a loss of 12^ per cent» 
and invested the proceeds of the sale in other, goods, which 
he sold at a profit of 13 per cent. Did he. gain or lose 
by these transactions, and how much i 

128. A house completely finished, has cost the owner 
% 12894; it is 4 stories high, and the ground floor is 
divided into two shops, one oC which is let %i $225, the 
other at $200 a year; the three upper stories are let for 
$450 a year; the annual expense for repairs is $36. 89. 
What per cent, does the house pay.^ 

129. Amerchant in Boston received from New Orleans 
a bill at 30 days sight; he allowed 1 per ceot. discount 
for present payment, and received $2530.44. What suna 
was the bill drawn for; and what was the discouht ? 

130. A merchant sold a parcel of coffee at 15 cents 
per lb. and lost 10 per cent. ; soon after he sold another 
parcel, to the amount of $525. and gained 40 per cent. 
How many pounds were there in the lasi parcel; and at 
what price per lb. was it sold ? 

131. 6 received from H 760 lb. of rough tallow to try 
out, at 60 cents per 100 lb. clear, and was to take his [^ay 
in rough tallow at 8 cents per lb. ; 6 returned 6151b. clear, 
and H paid him the balance due to him in rough tallow. 
Allowing 18 per cent, for waste^ what was the balaaca 
due to Gf 



ARITHMETIC. ZU. 

132. A merchant received on consignments lots of 
hops, viz. 8101b. from Allen; 7201b. from Bond; and 
18721b. from Cook. On inspection, Bond's hops were 
found to be 12^ per cent, better than Alien's; and Cook's 
25 per cent, better than Bond's. A sale of the 3 lots to* 
^ther was effected at 10 cents per lb. What was the 
just share of the amount for each ? 

133. A and B hired a coach in Boston to go 50 miles, 
for $25. with liberty to take in two more when they 
pleased. After riding 15 miles they took In C, who wished 
to go the remainder of the journey out, and return wiA 
ihem to Boston. On their return, at the distance of 25 
miles from Boston, they admitted D for the remainder 
of the journey. You are required to settle the coach hire 
equitably between them. 

134. Suppose a rope 71.365 rods long, to have one end 
attached to a horse's nead, and the other end fastened to 
a stake, m the centre of a field; how much hnd will thf» 
horse be allowed to graze upon } 

135. A cistern is to be constructed, in the form of * 
cylinder, to hold 850 gallons. If the diameter of the end 
be made 6 feet, what must be the length of the side ? * 

136. Suppose the propelllns wheels of a locomotiva 
engine to be 3 feet 4 inches in diameter, and to make 390 
revolutions in a minute; what distance will the engine 
move forward in one hour ? 

137. If 12 oxen eat up 3i^ acres of grass m 4 weekst 
and 21 oxen eat op 10 acres m 9 weeks, how many oxea 
will eat up 24 acres in 18 weeks; the grass being at first 
equal on every acre, and growing uniformly } 



THE END 
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